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ELECTRICITY AND RAILWAY WORKING. 


NINE Montu’s RAILWAY ACCIDENTS. 


THE returns recently issued by the Board of Trade for 
the nine months ending the 30th September of the 
present year, show that, judged by the number of 
persons killed and injured, from ‘accidents to traine, 
rolling stock, permanent way, &c., the casualties for 


the period are more favourable than were those for the | 


corresponding nine months of the previous year. The 
number of killed reaches 16, viz., 11 passengers and 5 


_ærvants of companies. The number of injured 401 


passengers and 77 servants, being a total of 478. For 
the corresponding period we find the figures—32 killed 
and 538 injured ; the proportions of passengers to 
servants being practically the same. The result, so far, 
is therefore satisfactory, and we venture to express the 
hope that no mishap of a serious character may arise 


during the remaining portion of the year to militate 


against these figures. 


Satisfactory, however, as is the sum total of the 


casualties when compared with that for the previous 
year, one cannot but wish the numbers were reduced ; 
and, moreover, one cannot but think, when scanning 
the causes producing these results, or contributory 


‘thereto, that such might be the case. Thus, for 
instance, we notice that during the period in question, 
_ the chief contribution to this loss of, or injury to life, 


is to be traced to collisions between trains. 25 col- 
lisions occurred between passenger trains or parts of 
passenger trains, resulting in the death of one servant, 
and injury to 111 passengers and 9 servants. 37 colli- 
sions occurred between passenger trains and goods or 
mineral trains, &c., by which 6 passengers and 3 
servants were killed, and 192 passengers and 27 ser- 
vants injured. These are the two main causes of the 
casualty list; and we fancy it will occur to others, 


* well as to ourselves, to ask why should the 


Prepondency so strongly exist with the latter. class 
of accident? We know it is impossibe to avoid 


mixed traffic, but we also know that—at all events as 
| ‘Tegarda our chief lines of railway—where the traffic 


is thus mixed it is worked under the “ block ” system, 
and collisions should be few and far between. The 
data furnished with the returns now issued is not suffi- 
ciently detailed to admit of our analysing the causes; 
We hope, however, to return to the subject with the 
issue of the report on the year's work, when the details 
Will be such as to enable us to produce more complete 
From reviews of isolated reports which 


rom time to time appeared in our columns, we 


do not think we shall be far wrong in looking to 
junctions, station yards, and similar points as lucrative 
in those results which all, more or less, deprecate. It 
is not exactly a loose system of working, but it is open 
to grave consideration whether it is not capable of 
improvement. The block system provides for trains 
being kept apart by a certain space, but that space, 
taken as between the tail end of one train and the 
engine of a following train, may be a very small one, 
and, practically, at many points consists of the thickness 
of the blade of the signal arm. It is needless to say 
this admits of no overrunning ; and doubtless if drivers 
were in all cases careful to observe the signals, less 
casualties would have to be recorded. Nor does a stop 


signal protecting the work of a station—crossing or 
shunting trains—admit of any latitude in the speed of 


approaching trains. There must be no overruning the 
point at which the signal says, “ You must not pass 
here.” This is quite right so far as the rules and regu- 
lations for working railways go; and if there were no 
mishaps on the part of drivers, no overrunning of 
signals, if signals were always obeyed, all: would be 
well. But if this cannot be secured, we would like to 
ask if it is not possibleto obtain some remedy by the esta- 
blishment of a neutral space, a space beyond one end 
of which no atation working shall proceed, and beyond 
the other end of which no train shall approach so long 
as the signal is against it. We are inclined to think 
that if this course is open to adoption it would be found 
to meet in a great measure the difficulty which now 
existe, and to which is due in no small measure many 
of the casualties referred to. : | 

We are aware that to adopt such a course is open to 


the objection that it is a concession in favour of those 
= who disregard the rules, and are not sufficiently careful 
-of their running. But even if this were so and the 


result were the reduction of accidents, the advantages 
would far outweigh any objection on this score. 
Another difficulty which we think likely to present 
itself would be that such a course would involve not 
only the adoption of more signals, but the extension of 
the distance at which the signals have to be worked. 
The increase.of signals is to be deprecated, but if they 
are unavoidable we can only submit. With regard to 
the increased distance at which signals might have to 
be worked, we think electricity might be found an 
efficient aid, and we have much pleasure in directing 
attention to the subject. We believe there is a great 
opening and a large field for.a reliable railway signal 
worked by electricity ; and we believe, further, that 
there should be no great difficulty in the production of 
such. We are satisfied, if those who are acquainted 


with what is required would give the’subject that atten- 


tion of which it is worthy, success would attend their 
efforts. Electricity is already a powerful aid in railway 


Working, and if applied to the operation of distant and, 


possibly, other signals also, its services would be largely 

augmented, for, at the-present moment it is often im- 

possible to select the most suitable positions for such 

signals, for the reason that the distance at which they 

can be worked is limited. With electricity as the 

motor there would be very little limitation. We are 
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aware of attempts having been made to partially 


operate signals by means of the electric current, but 
that which we desire to see is signals operated entirely 
by its aid, not merely put on, or taken off, as the case 
may be—the opposite action being effected mechani- 
cally—but that the double action of the signal should 
be so effected. Such a signal would become invaluable 
upon railways. It could be placed at any point; in 
the most conspicuous position ; and, practically, at any 
distance. 

We commend these two suggestions to the considera- 
tion of our readers, and especially to those interested in 
railway working, believing that their adoption would 
prove both a means of reducing casualties upon rail- 
waysand extending still farther the field for the useful 
employment of that branch of science to which our 
columns are devoted. 


_ WE learn that the motion brought forward by the 
London editor of Industries to restrict the conditions 
under which the representatives of the technical press 
shall be admitted to the meetings of the Society of 
Telegraph Engineers and Electricians was not carried, 


but referred to the Editing Committee of that body. 


A number of considerations must be dealt with, for 
this is a question which should not be discussed ina 
flippant way nor decided without grave thought. 
During the period of the Society’s existence has any- 
thing been published in electrical journals which 
would have been best suppressed ? We cannot recall 
any circumstances which would lead us to that manner 


of thinking, but, on the contrary, we believe that the 


Society has been materially benefited, especially during 
the past five years or so, by the publication, in extenso, 
of good papers and the discussions thereon. Even 
members can only be present in limited numbers to 
hear papers read and listen to the arguments for and 
against the views advocated by the writers, and the 
absentees, who must always form the large majority, 
naturally look to the weekly electrical press to supply 
that information which .could only come to them 
months afterwards through the medium of the Society’s 
journal. It is not merely the members, however, who 
must be considered, but also those gentlemen connected 
. with the electrical industries who may, by becoming 


interested in noting the Society's fortnightly proceed- | 


ings, desire to become associated therewith, and we 
believe that at no period since the Society sprang into 
being has there been a greater influx of new blond 
than during the time mentioned above. It becomes a 
question, then, for the Editing Committee to decide 
whether it will be advantageous to the Society or the 
reverse to restrict the privileges which the technical 
press has hitherto enjoyed. Of this we are quite cer- 
_ tain, that more members than one of the Editing Com- 
mittee have personally felt the benefits of immediate 
publication of the Society’s proceedings. So far as we 
and our estimable contemporaries are concerned the 
matter is not of great weight, for our existence does 
not depend, in the least, upon the diffusion of the 
words of wisdom which emanate from Great George 
Street ; we should all go on in the same humdrum way 


and fill our pages with papers which, if not always of 


such vast importance would, at least, offer greater 
variety. Mr. Kapp’s motion has not one redeeming 
feature to recommend it, and on the strength of the 


—— 


private and confidential circular letters which, we are in- | 


formed, he sent to the members of the Council, exce 
to one gentleman whose exclusion can only be accounted 


for by reasons which he had the courage to express st ‘ 


the meeting—it should be condemned. We can ont 


come to the conclusion that since Mr. Kapp's famous 


experiment of putting his head in the place where the 


armature of a dynamo should be his lines of thought 


have become distorted and taken a lead in the 


direction. The introduction of new blood into any 


Society which is apt, through lapse of time, to become 
fossilized, is at all periods desirable, but on the othe 
hand a little blood-letting has been known to act 


advantageously in bringing a feverish and excitable 


nature to think more calmly and reasonably. 


THE United States Senate Chamber, in the capitol at 


Washington, is lighted by the Westinghouse converter 


system. Mr. Edward H. Johnson, the president of the 


Edison Electric Light Company; Mr. Geo. Ma 


an electrician in the same city; and Mr. J. E. Powell, 


the electric light plant inspector to the Treasury De. 
partment, are endeavouring by all the means in their 
power to show that the employment of this high tension 
method not only imperils human life, but threatens the 
total destruction of the building from fire. The experi- 
ments of Mr. Harold P. Brown are quoted to show that 
while 1,000 volts difference of potential with con- 
tinuous currents may be treated with impunity, 200 
volts alternating will cause instantaneous death. Mr. 
Johnson goes so far as to say that the only object in 


using the high tension current is to effect a small saving 


in copper conductors, but that the cost of operating is 
thereby increased in perpeluo by reason of the loss of 
current in the converters. It is evident that the argu- 
ments of these gentlemen are all advanced from in- 
terested motives, and although there are certain 
elements of truth in their assertions, there are several 


statements which are absolutely untrue, especially that 


of Mr. Johnson’s relative to the 1,000 volts continuous 
current. At one of the South Kensington Exhibitionsa 
few years ago a man was killed by a continuous current 
machine which showed a difference of potential of 500 
volts only between the points touched. oe: 


THE solution of the protlem of how best to apply 
electricity for the happy dispatch of criminals in New 


York was undertaken some weeks ago by the Medico - 


Legal Society, which appointed a committee of four 
gentlemen to report upon the most suitable method of 
putting the new law into practice. We do not know 
whether much interest is manifest in this country on 
the subject, but at all events the following extract from 
the report will cause some amusement amongst our 
own fraternity :—‘ There are several points requiring 
thoughtful consideration in the application of death 
currents to man, which we now proceed to lay before 
you. The average resistance of the human body is 


about 2,500 ohms. The most of this resistance is in 


the skin. It is evident, therefore, that the larger the 
surface of the electrode applied to the body, the greater 


will be the resistance. It is also a fact that the density © 
of the current depends upon the superficial area of the 
electrode. A pole of small diameter will hence meet 


with less resistance, the passing current will be more 
intense, and the resulting current strength will be 
greater than when an electrode of large sectional ares 


is applied.” Dr. Stone will doubtless be able ©. 
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appreciate to the fullest extent these remarkable con- 
dusions of our American Cousins. 


Apropos of the very funny description of the method 
of manufacturing “ Swinburne” incandescent lamps 
which appeared in our last issue, we may mention that 
the late Robert Sabine manufactured some excellent 
flaments from the fibres of dock leaves. We are not 
aware that anybody else ever tried this material, but it 


‘might be worth while to repeat Mr. Sabine’s 


experiments. 


In a leaderette published in our issue of November 
%h last, we alluded to Latimer Clark being the 
originator of marking G.P. wires, &c., in a manner 
similar to that adopted by the Standard Cable Com- 
pany. We were quite sure of it, so far as our know- 
ledge and experience extended, having had practical 
acquaintance with Clark’s plan and knowing that it 
was patented. During the last few evenings we have 
had some occasion to dive into antique patents and to 
our surprise have come across the following: 1853— 


December 8th. No.2,846.—Henley, William Thomas.— 


Improvements in Electric Telegraphs. In order that 
any particular wire may be known throughout its 
length on opening the ground, a tape or yarn is intro- 
duced (from which all the wires are numbered) into 
the rope, thus enabling any particular wire to be 
found.” At that time Henley had been making a 
number of gutta-percha cables for the Magnetic and 
other companies. The plan is obvious and apparently 
taken from the Admiralty plan of marking. We are 
not sure that it was ever adopted in practice by him, 
but the method has been suggested over and over again. 
The following also came at the same time under our 
observation: “1854—June 21st. No. 1,357.—Physick, 
Henry Vernon.—2nd Claim. Methods of distinguish- 
ing the separate wires from one another in submarine 
and subterranean cables. A strand of hemp, or other 
suitable material, is wound spirally (helically ?) on one 
ormore of the wires. When several cables are laid 
together, this method can be applied to distinguish 
them from one another. A difference in size, colour or 


material of the strands may be made, or the gutta-percha | 


may be marked or embossed.” In this case the idea 
is very general and we are not aware whether it was 
ever carried out, but in Clark’s patent the plan is 
specific and has been actually employed in several 


_ cables, and what is more to the purpose, has been found 


to be of great practical use. 


Ar the time of the introduction of double working 


or “duplex ” telegraphy by Stearns in 1871, we think 


tome discussion took place as to ‘the origin of the 
word. We believe it was conceded to the Americans, 
but we find it in an older patent than that of Stearns, 
“1856—July 25. No. 1,775.—Baggs, Isham.” (What 
aname!) Amongst the improvements, &c., he specifi- 
cally mentions, “In a duplex telegraph instrument,” 
de. So Isham Baggs ought to have the concession. 


we any of our readers give an explanation of the 
wing facts sent to the Standard of Monday by a 
of solicitors who are renters of a telephone from 


à ted Telephone Company :—During the night 
Friday last a great noise was heard by the house- 
» Who sleeps on the premises, and in the morning 
we of the telephone bell was found on the floor. 

Was,put back in its place on Saturday morning, 


but at about 11 a.m., when no one was in the telephone 
room, another great commotion was heard, and, on 
entering the room, a strong smell of burning was 
noticed. It was then perceived that the baize on the 

telephone board was singed, and that the telephone was 
out of order. The firm sent for one of the company’s 
assistants, who, on opening the bell-box, found that the 
spring and metal rings had been fused, and the whole 
contents of the box were charred. He then com- 
menced to disconnect the wires, and for that purpose 
used a pair of pliers. While thus employed a flame 
burst from the wire he was cutting, sparks flew across 
the room, and his thumb and finger were much 
blackened. He immediately dropped the pliers, and 
stated that he believed if he had not let go at once he 
would have been killed. He could give no explana- 
tion, and, as yet, we have not received any from the 


company, though two of their men have been here. 


The firm thinks it isa matter which may interest fire 
insurance companies, for, unquestionably, fire was 
generated, as the effect of it was plain. The only expla- 
nation which suggests iteelf is that the telephone wire 
by some means had come into contact with an electric 
lighting wire. As might be expected, the writers look 
upon this incident as a strong argument in favour of 
placing electric light wires underground, and evidently 
some such rules as we publish this week, which are in 
force in the City of New York, will sooner or later 
become necessary in the metropolis. As everybody 
knows, these little accidents have for some years past 


. been of common occurrence in America, much to the 
‘disgust of telephone men, who certainly have much 


reason for complaint. An instance of this is given in 
the Standard of yesterday, where Mr. M. D. Scott refers 
to the destruction, by fire, of the telegraph operating 
room of the Canadian Pacific Railway Company, in 


Montreal, about six months ago, by the crossing of 


electric light and telegragh wires. Mr. T. D. Lock- 
wood, the well-known trans-Atlantic electrician, thus 
bewails the -telephonists’ hard lot: —“ Now, the 
position of the telephone man is simply this: That 
he was on hand with his circuits and doing business ; 
his current neither hurts nor offends anybody. 
Another man comes along with a current which 
spoils the business of the telephone man; but 


with a comparatively small number of lines. The 


second man for many reasons must necessarily 
employ a metallic circuit, from pole to pole of his 
dynamo. The first man naturally thinks and says: 


I was here first; I am supplying the public ; my pre- 


sence hurts no one’s business; I have necessarily a 
great number of wires; but the electric light man 
comes in, he uses a machine with few sections in his 
commutator, when by using more he would have a 
steadier current; he has to have a metallic circuit in 
any event; he agrees with me that a properly con- 
structed metallic circuit would materially improve the 
situation, and he has comparatively few wires. Where 


he is first I certainly will not go. His proximity to my 


wires ruins my business; I therefore have every reason 
in holding that it is his business and duty to run his 
wires properly, to employ a machine which develops a 
steady current, and to keep his wires a suitable dis- 
tance from existing telephone circuits; and so the 
courts have more than once decided.’ No artificial 
appliance can take the place of a proper intervening 
distance between the two classes of wires.” Unfortu- 
nately, no information is given as to the whereabouts 
of the solicitors’ offices. It is almost certain, however, 
that they are in the West End of London. 
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THE GEYER-BRISTOL METER FOR DIRECT 
AND ALTERNATING CURRENTS.* 


By Prof. WILLIAM E. GEYER. 


IN the meter about to be described we make use of the 
heating effect of the current. Electric measuring 
instruments Le meng on this heat effect are not-new, 
as in the Cardew voltmeter we have an application 


which has found much favour. Here the current of 
greater or less strength traverses a long thin wire, 


jon is a 
— of the current, and indirectly of electromotive 
rce. 

In an ammeter it is necessary to keep down the resist- 
ance, and I therefore doubt whether direct expansion 
can be usefully applied for this Er ; for the actual 
elongation of a bar of metal, even when raised through 
a considerable range of temperature, is very small. In 
the familiar compound bar we have a case where a very 


heats it more or less, and the direct expuns 


small actual elongation produces a relatively very great 


lateral displacement. 

I think I shall best be able to explain to you our 
meter, by recalling to your minds this old device. In 
the simplest compound bar two strips ef metal which 
have different coefficients of expansion are securely 
soldered flatwise along their entire length. Brass and 
steel are metals frequently employed. On heating, the 
brass expands more than the steel, and, in consequence, 
the bar bends, becoming convex on the side of the 
brass. When such a bar is heated by the passage of the 
electric current, it will deflect, and this deflection may 
be made a measure of the current. The disadvantage 
of such an instrument would be that atmospheric 
changes of temperature would also cause deflection, so 
J troublesome corrections would have to be intro- 

uced. | 

In our meter we also use a sort of compound bar, but 
eliminate at once the effect of the surrounding tem- 
perature by taking metals whose coefficients of expan- 
sion are the same or sensibly equal ; in fact we take 


the same metal. Our first form of construction was as 


follows :—A wire of German silver is laid upon a strip 
of German silver of considerably greater cross-section 


and radiating surface. The wire and strip are soldered — 
for the remainder of the 


together at one end, se 
length by a film of mica, then tied together at frequent 
intervals with silk or other insulating material, and 
suitably supported or clamped at the unsoldered end. 
If now a current, either continuous or alternating, is 
allowed to enter the strip at one end, it runs along its 
length, there enters the wire, and leaves the instrument 
at the other end of the wire. : 

For a given current the wire, on account of its 
greater resistance, and also on account of its smaller 
radiating surface, becomes hotter than the strip. In 
consequence of the difference of expansion the bar 
- bends, becoming convex on the side of the smaller con- 
ductor. This combination we call a differential bar. 

We would also state that inasmuch as the results 


obtained by the use of this instrument are due to the. 


excess of the heating effect of an electric current upon 
one portion of the bar, or its equivalent, over the other, 
it is in a measure immaterial to the principle of the 
invention whether the current which produces the 


differences in temperature be caused to heat the two 
directly or indirectly. For example, the more 


expansible part, in lieu of being included directly in 
the circuit, may be arranged in close proximity to, but 
insulated from, a wire or conductor which is heated by 
the current. The other part or element may be in the 
circuit or not, but in either case formed or arranged to 
be less sensibly heated than the other. ' 

It will readily be seen, however, that to heat one or 
both of the parts of the device in this manner would 
be clearly equivalent to connecting them both in series 
in an electric circuit. Unlike the case where magnetic 


* Read before the American Institute of Electrical Engineers, 


New York, November 13th, 1888. 
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action is employed, the force here available is 
considerable, so that to make the instrument sell. 
recording, it is only necessary to attach an inki 
device to the free end and move in front of ita 
perly ruled chart. In this We have no difficulty 
whatever. My associate, Prof. Bristol, who has done 
the larger part of the work, has, since our first 


ments, very much simplified the method of constructing 
the differential bar, and the one used in the — 


exhibited was made by placing a flat strip of 

silver between a pair of dies which make alternate 
depressions and elevations along the length of the bar ; 
the wire, insulated with asbestos, was then slipped in 
the tube-like space thus formed, and the whole pressed 
between plates provided with grooves of the pro 


depth so as to leave the wire to one side of the — ; 


line and at the same time to insure its being held 

by the little bridges along the length of the bar, Since 
the bars can be constructed essentially by these two 
machine operations it is evident that they may be 
readily reproduced and at very small cost. 

We have determined experimentally the best rela- 
tion between the cross section of the strip and wire to 
give maximum deflection. We believe the instrament 
could readily be made integrating, but doubt the 
desirability of doing so. Our reason for this could 
probably not be better expressed than in the words of 
an eminent engineer, Mr. Charles E. Emery, in his 


3 paper on “ Heating cities by steam,” before the Franklin 
Institute, which we quote as follows :— 


Fig. 1. Fra. 2. 


It was at first considered unfortunate that a reliable 


meter could not be obtatned, which, like a water meter 


would show by differences of reading the quantity of 
steam used for the interval between observations 


Fia. 3. 


directly without calculation, and without expense — 
maintaining a time register at each location, and of 

tegrating the charts afterward. This system, however, 
proved a blessing in disguise. The greatest diffi 
in settling with consumers liea in the fact that employ: 


waste the steam. This is particularly the case during, 


21, 1888. 


4 ! 


8 Fs 


CE & 


| 
| 
| 
1 1 à] 
| 
| 
i | 
KR € 
| 
7 
| 
| 22 
| 


SSB RR TOW TR 


ESF 8387427 


Bats 


‘only 


DECEMBER 21, 1888.] 


. THE TELEGRAPHIC JOURNAL AND 


ELECTRICAL REVIEW. 685 


— 


the heating season, when steam for various uses is left 
on continuously during nights and Sundays, thus in- 
creasing the time of consumption from, say, 60 hours a 
week to 168 hours. In many cases, too, the rate of 
consumption keeps uniform during the night as well as 

the day, so that it is an easy matter to more 


À the bills. The consumers at first naturally 


the blame to the steam of the steam company, but 
the meter charts have been the means of enabling the 
company to satisfy consumers when, and to what ex- 
tent, the increased bills were due to mismanagement on 
their premises.” 
Substitute electricity for steam and the reasoning 
will apply perfectly to our case. 
In the accompanying illustrations, fig. 1 is a general 
view of the differential bar, mounted in a case with 
inker and recording dial. Fig. 2 is a side -view of the 
1 parts, the case being removed. | 
e following letters refer to the different parts :— 
A, supporting framework; B, differential bar; C, ink- 
pointer attached to bar ; D, clockwork moving dial ; 
8, revolving dial for receiving record. 
Fig.3 shows a small portion of the bar and a cross 
section on an enlarged scale. 


‘SMITHFIELD CLUB CATTLE SHOW. 


At the Cattle Show held last week at the Agricultural 
Hall, Islington, some of the leading makers exhibited 
engines which, while suitable to perform the usual 
duties of an agricultural engine, such as thrashing or 
sawing, during the day, are equally adapted for driving 
a dynamo for electric illumination at night. For 
example, Messrs. Robey and Co., of Lincoln, exhibit a 


horizontal steam-engine, of 10 H.P. nominal, fitted. 
with their patent Trip e 


on gear, which secures 


the greatest economy of fuel and perfect governing 


under varying loads. It is also fitted with their patent 


electric regulator, by means of which the engine adapts 
its speed to the number of lamps in circuit. Messrs. 
John Fowler & Co., of Leeds, showed an 83-inch single 
cylinder horizontal high-pressure engine, fitted with 
automatic expansion gear (Hartnell’s nt, 1883), by 
means of which the load can be suddenly thrown off 
without materially affecting the speed of the engine. 
This makes the engine specially suitable for electric 
light installations, and similar work in which great 
regularity in running is n . The cut-off extends 
from ;',th to ,,ths of the stroke. The same firm had 
also a compound semi-portable engine, specially con- 
structed for electric lighting, fitted with Hartnell's 
patent automatic expansion gear on both cylinders. 
As usually constructed, engines of this type have 
automatic gear only on the high pressure cylinder ; 
but it is essential that the automatic gear should act on 
both cylinders, if the power given off by each cylinder 
is to be equal under varying loads. This engine is not 

economical, but extremely well governed. It is 
incapable of exceeding by more than one or two per 
cent. its mean speed when the load is suddenly removed, 
and will not fall below the mean speed by a greater 
amount when the whole load is suddenly thrown on. 


practice a small fraction of one per cent. variation 


of speed at once begins to alter the degree of expansion, 
à result quite unattainable in ordinary governing, but 
— is absolutely necessary in electric light engines. 

ples of Tatham’s patent lead - covered cables and wire 


_ Were exhibited by Messrs. John Fowler & Co., who are 


e sole manufacturers for Europe and the Colonies of 
cables, which have been found in practice to be 
eat suitable for underground work of all kinds and 


n favourably spoken of in our columns on 
occasions. 


Electric Lighting in Austria.—The Vienna co 
rrespon- 
— of the Daily Chronicle telegraphs that Marienbad, 
Well known Bohemian watering-place, will, like 

» be lighted by electricity next summer. 


given away. Decorated 


ELECTRIC LIGHT EXTENSIONS AT OLYMPIA. 


THE National Agricultural Hall at Kensington has now 
been open nearly two years, and during that period 
there have naturally been many alterations, develop- 
ments, and improvements to meet the ever-varying 
needs of this gigantic place of entertainment. This has 
been notably the experience with respect to the electric 
light, which necessarily plays an important part in the 
various “shows” that are organised. At the outset the 
installation provided 54 Brash arc lamps, in nine sets 
of six each, overhanging the centre of the great hall, 


several hundred incandescent lamps to illuminate the 


galleries, refreshment and other rooms, corridors and 

offices, four arc lamps at and over the main entrance, 
and two in the engine and boiler rooms. As time went 
on even tbis extensive provision was found insuffi- 
cient for the immense area to be covered, and con- 
siderable additions have been made, and are still being 
made. The Brush arc lamps remain as originally 
fixed, but to these 60 have been added 65 Giilcher arc 
lamps suspended under and over the galleries. When 


_ first introduced these were hung over the arena, extra 


light being then required, and the fittings remain 80 
that at any moment they can be replaced in that posi- 
tion. During exhibitions this is not necessary, and 


they are required where they are now placed, but 


should the whole arena be again occupied by the 
Hippodrome or similar entertainment, and the movable 
amphitheatre be re-erected, they would then be trans- . 
ferred. Four of these lamps were put up in the grounds 
during the outdoor entertainments connectei with the 
Irish Exhibition, but at present the grounds are not in 
use, and the four lamps are utilised inside. In like 
manner the glow lamps have been increased, and now 
number at least 1,000. Of these 100 were fixed in the 
gardens during the Irish Exhibition, and about 40 in 
the Old Irish Market, which remains as an attractive 
part of the present Exhibition. The minor hall, which | 
measures 104 feet by 52 feet, is fitted with 200 incan- 
descent lights, the banqueting hall and the theatre are 
similarly Es permanently. But in connection 
with 4. inter — = à Fair 
are specially temporary demands for glow lamps. e 
have already mentioned the Irish Market. On the 
opposite side of the grand hall there has been erected a 

rkish Bazaar. This is decorated in Oriental fashion, 
and to impart the proper soft, dim, warm light a number 


of glow lamps have been suspended in quaint coloured 


lanterns, one or two only being left naked in the 
smoking saloon, where a somewhat brighter light is 
required. The effect is striking and pleasing. Sus- 
pended from the ceiling are strange-looking balloon 
birds and. fish, and other creatures, and it is probable 
that tq add to their singularity glow lamps will be 

laced inside them. Some of the lights in the Irish 

arket are also fixed inside coloured lanterns. One of 
the principal features of this Exhibition is a monster 
Christmas, tree laden with appropriate articles to be 
by these alone the tree looks 
pretty and bright, but there have now been fitted 
among the branches about 50 incandescent lamps, 
which, shining out from amidst the leaves and the 
trinkets, greatly enhance the picturesqueness of the 


tres in the evening. 


There is yet another and a much more striking 
application of the electric light to be mentioned. Aloft, 
on the sammit of the building at the western end, and 
rising to a height of at least 130 feet from the ground, 
has been constracted an iron lighthouse, surmounted 
by a lantern of British plate glass. In this lantern 
is being placed a powerful search light, which 
will throw frequent flashes over this part of the metro- 
polis for miles round in all directions. It will also be 
used when necessary, by deflection, to illumine the 
gardens immediately below. The electric light, it will 
thus be seen, AU a leading function in all the 
schemes carried out at Olympia, and this application is 
likely to be continually extended. From the first— 
that is, for two years—this ‘installation has worked 
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without any breakdown or mishap of any kind and in the 


mot satisfactory manner—a fact which speaks well for 
the contractors and engineers. The building is supplied 
with gas throughout, but it hasnever yet been required. 
If needed, it can be lighted in an instant by electricity. 
And not only has the installation worked well, but the 
cost has been considerably less than it would have 
been for an equal gas illumination. The 125 arc lamps 
are of 2,000 C.P. each, and the 1,000 incandescent 
lamps are of 16 C.P.—all combined being equal to 
266,000 candles. The plant comprises three marine 
boilers of 200 H.P., two pairs of Davey-Paxman 
compound horizontal engines of 200 H. P., and 4 
Siemens compound dynamos of 40 units, 600 ampères, 
and 66 volts at the terminals. The boilers are of mild 
' steel, made by the Steel Company of Scotland, and 
the plates are among the largest ever rolled, the front 
lates being solid. Each boiler has 130 tubes and two 
boxes, and also a donkey-pump at each end, no 
injectors being used. The engines run at 100 revolu- 
tions a minute, driving direct on to the 4 dynamos, 
and the latter run at 390 revolutions a minute. From 
these the current for the whole building is obtained. 
For heating p there are also three boilers of the 
Galloway type, 50 H.P., supplying steam to the whole 
of the premises at a temperature of 58 degrees, through 
several miles of piping. 

Mr. A. Carey, the original engineer to the company, 
was succeeded some months ago by Mr. W. Bond (his 


assistant) who is now carrying on the service with 


energy, zeal and 


TEST OF AN EDISON INCANDESCENT 
ELECTRIC LIGHTING PLANT*+ _ 


By JOHN w. HILL, M. Am. Soc. C. E. 


. THE writer es that all members of the Society 
are interested in the electric light, if not by direct con- 
tact with it as constructors or users, at least from the 
standpoint of speculation as to its actual efficiency, 
comparative cost, and general application ; and that any 

cal information (however meagre) in this field 
will be acceptable for what it is worth. 

The writer pretends to no other knowledge of the 
subject than that gained from a recent test of an isolated 
plant, in the discharge of his routine duties as an engi- 
- neer, but he hopes that the facts presented in this paper 
may induce others of the Society better qualified than 
himself to analyse the large losses of power and recon- 
cile some of the discrepancies which were developed by 
the test referred to. 

The Union Central Passenger Depôt at Cincinnati is 
lighted under a contract with local parties by an 
isolated Edison incandescent electric light plant =. 
nominal capacity of 800 16-candle-power lamps. e 
plant, is owned and operated by the local company, 
which furnishes the necessary attendants, oil and waste 
for the motive machinery, and makes the lamp re- 
newals ; while the Depét Company owns and operates 
the boilers, and furnishes the steam tu drive the 
engines. Therefore, to the cost of the light service, as 
rendered in monthly bills by the owners of the electric 
light plant, must be added the gross cost of the steam 
consumed by the engines which operate the dynamos 
ie . at the actual cost to the Depôt Company of the 

The general terms of the contract under which the 
light is furnished require the owners of the electric 
plant to develop an illumination the equivalent of gas at 
the cost of gas; and further provides that, whenever 
desired, the Depôt Company can make a test for com- 
parative effects and costs of gas and electric light for a 
period of 16 days, using each illuminant for eight con- 
secutive days of 24 hours each. 


* From the Transactions of the American Society of Civil Eng 
neers, June, 1888. 


The steady and persistent introduction of are and 
incandescent electric lighting, in places where under 
ordinary conditions the consumption of gas would 
large, as railroad stations, hotels, and public buil 
is viewed to say the least—not with any feeling of 


pleasure by the gas companies of the large citi 
a rule the exact information upon the — compan 


the cost relative to gas of incandescent electric light. 


ing, is not as well known to the public or to gas com. 
panies as it should De at the present time. 
Constructors and operators of electric plants no 
doubt are possessed of full information upon the 
efficiency and cost of this mode of illumination, and 
seem disposed to retain this information as a profound 
secret in which laymen and the public have no in- 
During the month of October, 1887, the writer, by 


mutual agreement of the Union Central 


Depôt Company and the owners of the Edison inean- 

descent electric lighting plant in the station, made an 

eight days’ test of the plant, in which he was 

by Prof. Thomas French, jun., of the Cincinnati 
niversity, and Mr. Charles E. Jones, electrician, of 

Cincinnati, the former gentleman making the photo. 


metric tests of specimen lamps taken from the fixtures - 


in the building; and the latter furnishing the galva. 
nometer and reading the currents required to maintain 
the specimen lamps under different conditions of 
pressure. Mr. Jones also made the necessary measure. 
ments to determine the resistance of the specimen 


cold. 
e motive power is obtained from two Buckeye 
high-speed automatic non-condensing engines, which 


drive the dynamos through belts and pulleys on a jack 
shaft, and are each of 50 nominal horse-power, and 


operating at a speed of 230 to 235 revolutions per 
minute. 

In the following table are given the principal dimen- 
sions of the engines and the pulleys :— 


Diameter of steam cylinders 10°02 inches 
Stroke of steam pistons 14°00 25 1400 „ 
piston rod 1°54 52 1°52 ” 
1 pulley flywheel 4529 feet 4°555 feet 
” ing pulley on * 
247 2516 „ 
‘ pulleyonjack- - | 
3365 „ 
1 dynamo armature 
1 11605 „ 1187 „ 
of . 5207 5°132 


The current generators consist of two Edisou 
dynamos, each of 300 ampères capacity ; each being 
furnished with a commercial ammeter to indicate the 


current (ampéres), and a Howell indicator to note the 


re of the current in volts. | | 
The boilers furnishing the steam, three in number, 
are of the return tubular variety, and each of the fol- 


lowing dimensions :— | | 
Diameter of shells  .… 42 inches 
Length of shell. 12 feet 
Number of tubes 40 
Diameter of tubes (ou‘side) 8 3 inches 


Grates, continuous under the three boilers, 43 inches 


long x 12 feet 7 inches wide. | 

Gas-house coke is used as fuel for the boilers. 

The Edison lamps in continuous service are all of 16 
or 32 nominal candlé-power, and are distributed through 
the depôt building, train shed, omnibus court, 
storage rooms and stables of the American Express 
Company. of 
The test embraced : (u) a careful measurement 


the performance and cost of operating the boilers i ®) . 


the power developed by the driving engines, and tue 

portion of that power transmitted to the — 
(c) the power (electromotive force) of the curren 
generated by the dynamos ; (d) the lamp service, 22 
by eight skilled observers, who made hourly rounds 
the portion of the building in their respective 
and noted the time, location, and nominal ams wer 
of each lamp in service. (In the train shed the 
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operated in rows as trains arrived and departed ; 
and these were noted by the number of the row and 
intervals in service); (¢) the photometric test of 43 
specimen taken from the fixtures in and about 
the depôt building and train-shed ; (J) the test of 
specimen lamps, simultaneously for brilliancy and cur- 
rent, to estimate the proportion of electrical energy of 
the realised in the work of the lam 
and (g) a weighing of the positive plates of the v 
meters; from the transfer of zinc in which the owners 
of the electric light plant render the monthly bills for 
the depôt and surrounding premises. 
For convenience, the results of the tests are presented 
under the following heads : | 
1. Comparative cost of electric light and gas light for 


1 illuminating power of electric lamps, with changes 
jn the angle of the filament or loop, and potential of 


the voltameters and relation of 
their record to the light actually furnished. | 
4. Relation of the work of the engines to the work 
of the dynamos, and relation of the work of the dynamos 
to the work of the lamps. 
5. Notes of explanation of the contents of the tables 
of observed and calculated data. 3 


Le | 


3. Performance of 


1. COMPARATIVE COST OF ELECTRIC AND GAS LIGHT. 


The feed water was measured to the boilers in two 

tight casks, containing at 65 degrees Fahrenheit 880°5 

and 869°75 pounds respectively. These were charged 
alternately from the city mains, and the contents de- 
livered through the feed pump to the boilers. The 
water record consisted of the number of casks consumed, 

the time required to exhaust each cask, and the tempe- 

. tature of the water, which also was the temperature of 
the feed to the boilers. 

The coke, weighing 40 pounds to the standard bushel, 
was measured in uniform charges of 150 pounds, and 
two charges of 300 pounds were delivered to the fire- 
men at each round, and no other or additional coke was 
permitted on the boiler room floor until the previous 
charges were thrown into the furnaces. The quali 
the steam was taken with a very sensitive small 

graduated to weigh to two 
ounces, and a James Green United States Signal Service 


During the test of 192 hours, or eight consecutive 
days (6 a. m., October 11th, to 6 a.m., October 19th), 
there were charged to the boilers the following quan- 


LÉ 


banks platform scale, 


L 


Pine Kindling, taken at one half its weight in 

Coke to operate the boilers eight days ... 
There are two batteries of boilers in the station, which 
are alternated in service every two weeks, whence the 
- average daily consumption of fuel to start fires is 

ds; and the average daily consumption of 
ng coke to operate the boilers, 4, 620·384 


ds, and a consumption for the month of October 
ster” bushels, costing, at seven cents per bushel, 


The consumption of water by the boilers, from tank 
measurements for eight consecutive days, was 32,826°83 
ps to which should be added 5 per cent. for wetting 

ashes, cleaning boilers, and washing the boiler room 

(taken from separate tap), or 1, 641-34 gallons, 

total consumption for eight days 34,468:17 

pall consumption for the month of 133,564:15 
From costing at nine cents per 1,000 gallons, $12.02. 

rendered the Depôt Company by the 

) ectric light plant for 1886, it seems the 

ight for the month of October is 0°08615 of the 

the whole year, and as the steam, and conse- 

for fuel and water will be proportional 

umination furnished, then the cost of these 

Per annum will be as follows: 


ew nm 


Owners of the el 


ts 
n 
of 


250°66 , 12-02 
ee = 6 ee e 

Add to this the wages of two firemen, at $45 per 
month each, or per annum $1,080. . 

Interest on boiler plant and fixtures, valued at $3,000, 
— plant, taken at 10 f 

on o at cent. o 

valuation, or $300. wi | 
asia total cost of the steam per annum becomes 

From the tabulated statement of the lamp service 
during the eight days of test, the average illumination 
for the whole time is shown to have been equivalent 
to 185°15 lights of 16 actual candle-power each; for 
which the charge for the interval of time, according to | 
the method of rendering bills for incandescent electric 
lighting, would have been : 


185°15 x 16 x 192 x 45 
1,000 = $255.95, 


and the annual charge: 
+ 255°95 x 31 
8 x 008615 — $11,012.05. 


While it is the intention of the owners of the electric 
plant to make a charge of 45 cents per 1,000 standard 
candles of illumination, the bills are not based on the 
amount: of light furnished, but on the deposit or 
transfer of zinc in the zinc voltameters, the assumption. 
being that the zinc 1 ne and consequently the . 
average current passing ugh the voltameters, bears 
a constant proportion to the total current in the circuit 
in which the voltameter is placed. | 

If it were convenient to state the actual amount of 
light furnished for any given! of time, as a certain 
hourly average number of 16 or 32 actual candle-power 
lights, it would be preferable to the present mode of 
charging for the electric light, but no meter has yet 
been devised—so far as the writer is aware—which will 
render an account of the lamps in service, and the 
average brilliancy.(candle-power) of the lamps. Ifsuch 
an apparatus were invented, and could be d ded 
upon to render an account of the lamp service, then its 
statement for the month (or any other interval of time), 
would be reduced to an average hourly service in 
thousand standard candles, and multiplied by the rate 
per thousand candles, upon which the contract for 

ighting was based. In this instance the rate is 45 cents 
per thousand candle-power of effect. * 
From the tabulated statement of the zinc voltameters 
the transfer of metal from ok grag to the negative 
lates, for the 192 hours of , in the aggregate, was : 
51,829 grams, which, according to the formula of the 
owners of the electric lighting plant, is multiplied by 
the constant 17, to obtain the corresponding light fur- 
nished in thousand standard candles. (The standard 
candle to be understood as burning at the normal rate 
of two (2) grains per minute, or 120 grains per hour.) 
From which the cost of the illumination (exclusive 
of steam) to the Depôt Company becomes : C = 21,829 
x 17 x 45 = $167 for eight days, or $647.09 for the 
month (October), corresponding to an annual charge of 
$7,511.20, or a total cost for illumination per annum as 
follows :— | 
Electric ight company charge.. $7,611.20 
of furnishing steam to operate the driving 
“de. 
$12,090.31 
The present price per 1,000 cubic feet for coal gas in 
Cincinnati is $1.15, and by photometric test, according 
to the determinations of Prof. French, has an illumi- 
nating power with a consumption of five ©) cubic feet 
per hour, of 16°94 standard candles, from which a light 
of 16 candle-powers would represent a 1 of 
4°722 cubic feet per hour, and the cost of an illumina- 
tion the equivalent of that furnished by the electric 
light for October would be : 
ee 18515 x 4722 x 744 = $748.08, 
4: 1,000 


| 
| 
hermomete 
Pounds. 
Coke to start ares 82-75 
“9 
} 
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and an annual cost, assuming as before that the light for 
the month of October represents 8‘615 per cent. of the 
light for the whole year of $8,682.91. or a net annual 
saving over the electric light of $3,407.40, correspond- 
ing to an in cost for electric over gas lighting of 
39°24 per cent. 

If the electric light was charged for at the rate of 45 
cents per thousand standard candles of actual effect, as 
the contract for the lighting really allows, then the cost 
per annum, including the outlay of the Depôt Com- 
pany for steam, will be $16,091.66, or $7,408.75 over the 
cost for coal gas, corresponding to an increased cost of 
electric over gas lighting for same illuminating effect 
of 85:33 per cent. 

Perhaps it will be more convenient to compare the 
costs of electric and gas lighting in the following 
manner :—To the rate of 45 cents per 1,000 candle- 
power of light furnished by the owners of the lighting 
plant add the cost (ascertained by trial) of the steam 


per 1,000 candle-power of light, or : 
10154 x 1,000 


Cincinnati gas is shown to have an illuminating 
power of 16 candles for an hourly consumption of 4°722 
cubic feet, and is sold at $1.15 per thousand cubic feet, 
hence the cost of an illumination, the equivalent of 
1,000 standard candles, burning at the normal rate: 

4°722 x 1°15 
16 


x 100 = 34 cents. 


Bringing the cost together we have— 
Per 1,000 candle-power, Edison electric . 63 cents. 
Per 1,000 candle-power, Cincinnati gaslight .. 34 cents. 
The average light service, and the average illuminat- 
ing power of the electric lamps, was a matter of ocular 
demonstration, while the measurement of the illumina- 
tion furnished by means of the zinc voltameters, 
depends upon the shunting of a small decimal (0-001) 
of the current in any circuit, through the meter con- 
nected in that circuit. | 


2. ILLUMINATING POWER OF ELECTRIC LAMPS, WITH 
CHANGES IN THE ANGLE OF THE FILAMENT AND 
‘POTENTIAL OF CURRENT. 


Subsequent to the test for cost of electric light, a 
special investigation was made of three 16, three 32, 
and one 100 nominal candle-power lamps, selected 
from the specimen lamps tested by Professor French for 
brilliancy during the economy trial of the plant. 

These lamps were tested simultaneously for strength 
of current and illuminating power; the filaments 
being placed successively in three positions at an angle 


of 45 degrees, at an angle of 90 degrees and parallel 
with the plane of the photometer bar. The 100 candle- 
power lamp was tested in one 1 only, at an 


angle of 45 degrees to the plane of the bar. 

. The tests for brilliancy of the specimen lamps were 
made with a standard photometer from the American 
Meter Company, Philadelphia, the bar being graduated 
to give the candle power of the sample lights when 
compared with a single candle, burning at the normal 
rate of two grains of spermaceti wax per minute ; and 
in order to diminish the ratio of electric to candle light, 
-and keep the observation box over that portion of the 
scale, where slight differences of illuminating effect 
could be easily and safely read, two standard candles 
Were burned, while testing the 16 and 32 candle-power 
lamps, and three candles while testing the 100 candle- 
power lamp. The standard light was furnished from 
imported candles, and the initial and final weights of 
the candles, and time to seconds, during which they 
were burned, carefully observed, to arrive at the exact 
rate of consumption of the spermaceti wax. The 
normal rate of consumption, as is well known, should 
be 120 grains per hour or two grains per minute, and 
the photometric observations were corrected to agree 
with the observed rate at which the sperm was burned 
for each test. à 

The galvanometer used in this test was a very per- 
fect instrument, and was connected in the circuit 


PA 
* 


calibrated for location and read by a very skiltul 
observer. | 
The measured candle-power of the specimen lamps 
in the following table are the means of the three 
itions in which the filaments were placed, except. 
ing the 100 candle-power lamp as previously noted, 
The potential difference given in the table was taken 
from the Howell indicator in use with the plant at the 
station. | 


COMPARISON OF LAMPS FOR CURRENT, 


Designation of lamps. 
n|D | 4 No mark. 
* 
inal 32 32 32 16 16 | 
2% | 80-16 | 35:39 | 21-10 | 16:20 
Potential, volts ................ 9 |99 |9 755 | 
of current,ampères..| 1°25| 1°189 1-00 0°773 | O°816 004! 2% 
a ene in Watts ..|123°75 |117°71 12960 | 76°53 | 80°78 68°71 | 288614 
Watts, per nominal C.P. ...... 3°678 4088 4°783| 5049 4204) 
Watts, per actual U.P. ........ 1 3°809 106 | 41 
stance, cold, ohms 1455 |156°0 |1350 (2240 | Not 
stance, hot, ohms ...... .| 792 | 833 1280 181°3 D 
The 16 and 22 C.P. lamps were tested October 22nd, and the 100 C. F. lamp, October 
AVERAGES. 
| | Watts. Resistance. 


16 | 24-597 
32 | 41°166 
100 | 144°75 2°986 


12497 | 3866 3363 | 148 


2°956 | 2°042 — 33:15 


% 


The resistance in ohms of the lamps hot is expressed 
as follows :— 
Let A = strength of current in ampères, 
P = the potential difference in volts, and 
O = the resistance in ohms, | | 


then o = 


The watts or units of electrical energy required to 


maintain the brilliancy of the lamps is obtained by 
multiplying the current by the potential, or W = A XP, 


where W = watts. an 
In the table of averages it will be noted that the 
watts per actual candle-power of lam 


the 100 candle-power lamp, the electric energy per 
actual candle-power is less than 61 per cent. of the 
energy required by the smaller or weaker lam The 
relative energy required by the 100 candle-power 
lamp, agrees with the general assertion of electric light 
operators that a given illumination costs less with 
lamps of high than low candle-power. But when 
we turn to the electrical energy required to main- 
tain the 16 and 32 candle-power lamps, it seems 


‘that in this respect there is nothing in favour o 


the lamps of higher candle-power, and that it costs 
just — as much for one 32-candie-power light as for 
one 16-candle-power light. Of course, the cost of lamp 
renewals is relatively less when the given illumination 
is produced with one half the number of 32 candle- 
power lights, because the latter, while lasting no longe 
in service, costs less than twice as much as lamps of 


nominal candle-power. The relative cost being about 


as 50 to 65. 
The (D) 32 candle-power lamp was tested for 22 
and briiliancy for different conditions of potential, 


the following results: 
Potential. Ampères. Candle-power. 
99— 1-050 23°94 
99 1:189 . 31°20 
99 + | 1-268 43°89 


No test was made of the Howell indicator ips | 


which the potential was read, and the exact value of 
ere and below the normal position of * 
index (99 volts), is unknown. But the Whole na #54 
the scale was supposed to be from 93 to 105 volts, Tron 
which it appears that a slight change in the potent® 


~ such a change as frequently takes place in the o 


the plant, even with reasonably constant manipulatio® ag 


* 


is practically 
the same for 16 and 32 candle-power lamps, while for 


tial— 


— . 
: — — — 
QJUUOIL eee 12 x 18 1 * 16 UV — 85 cents. 
C. P. GP. amperes. | per Per actual Cold. | Hot, 
| 4709 3377 2347 | 19063 
79°36 
| 
| 
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resistance box there is a very great change in 
duninsting power and cost of furnishing the light. 
The reduction of the resistance reduces the potential 
and strength of current, and diminishes the power re- 
to drive the dynamor, and prolongs the life of 

the lampe, but with a loss in the illuminating effect. 


80 long as the illumination is paid for upon the weight 


of sinc transferred in the voltameters, there may be no 
serious objection to the variable resistance and potential, 
and variation in the actual candle-power of the lam 
Bat should the light be charged for upon the basis of a 

average number of lamps of a given average 
e-power, for a given number of hours, then it 
might operate against the interests of the consumer, in 
that he may be paying for considerably more light than 
he receives. 

An observer of a lamp giving 43 candle-power actual 
effect could distinguish the reduction, if its power was 
diminished to 24 candles, but could form no correct 
conception of the measure of reduction, while the life 
of the lamp would be greatly prolonged by the change 
of powér, and the cost of producing it diminishes from 
2% to 25 per cent. ‘ : 

Referring to the table, a comparison of the currents 
uired to maintain the lamps with constant potential 
03 volts), shows that the electrical energy, and conse- 
quently the cost, is about the same for weak and strong 
lights ; or while the illuminating power of the lamps’ 
steadily diminishes with age (use), the strength of car- 
rent to maintain its brilliancy is substantially constant. 
Indeed, it may be shown by the data of this test that 


the electrical energy and cost of the light becomes 


greater with the diminished candle-power, thus : 


Nominal Actual Potential Current, Electrical — 4 
— 2 Vote. amperes, Watte + 
82 (B 62°44 99 1°25 

32 (o 30°16 99 131 4300 

16 (F 36°33 99 0°773 2°106 

16 (z 16:36 99 0°694 4°199 


Upon the whole the average current and electrical 
energy for the tested lamps is substantially the same as 
for the new lamps of each candle-power, thus: 


$3 candle-power lamp (8) new lamp ...1:25 ampères, 123°75 watts. 
$2 — all’ 12497 „ 12372 „ 
16 „ lamp (v) new lamp. , 0773 „ 76˙58 „ 
16 „ lamps average all ...0°761 „ 7584, „ 


From which it gppears that while the electrical energy 
and cost of maiMtaining the brilliancy of the lamp 


during its life is reasonably constant, the cost of the 


light farnished is in an increasing ratio; or, in other 

worde, while the lamps are new the cost for a given 

illumination is but one half of the cost for the same 

illumination after the lamps have been in service for a 

few weeks. With gas or kerosene, a given constant 

consumption of the illuminating material furnishes a 

constant power of light, while a diminished brilliancy 

of light is always accompanied by a reduced consump- 
tion of material and a corresponding reduction of cost ; 
with the electric light of the Edison incandescent 
system, while the power of the light steadily diminishes 

2 use, the cost increases in a corresponding ratio. 

Ot 33 16 (nominal) candle-power lam 
tested by Profesace French, the — 
brilliancy, when placed at augle of 45 
degrees to the plane of the photometer 


bar, Wass. 41°08 
e eee 900 8413 | 
And when placed parallel with the bar . 40:66 » 

The angle of maximum illaminating power for the 
flament of an electric lamp is supposed to be 45 
=e the plane of the photometer bar ; but from 
— it seems there is very little difference in the 

me À effects of the lamps when the filament is placed 
2 qe With or at an angle of 45 degrees to the bar. But 
o filament placed flatwise, or at right angles to 

\ 


appears that the 16-nominal-can 
service during the test of eight days should be in- 


the bar, there is a loss of illuminating power from 17 
to 18 per cent. ae e 
The extreme sensitiveness of th hts to slight 
ch in the potential, or strength of current, was 
clearly shown during the special test for brilliancy and 
current, the power of. the-light frequently changing 
from 20 to 30 per cent. while taking an observation. To 
the writer it seems that this range and rapidity of varia- 
tion in the brilliancy of the light is a dangerous feature 
of the incandescent lighting system, especially if the 
light should be applied to any close work, as reading, 
writing, drawing, engraving, and similar occupations. 
For general illumination, the fluctuations of candle- 
3 may not form a serious objection ; but the hurt- 
l influence to the eye of a light which is rapidl 
illuminating power is generally — 

y ocu / | 
The average illuminating power of the 33 16-nomi- 
nal-candle-power lamps tested for brilliancy was 16-199 
actual candle-power, and for the 10 32-nominal-candle- 
power lampe, 38°637 actual 8 From this it 
e-power lamps in: 


creased in the ratio of 10124, and the 32 candle-power 
~~ 12074, for actual illumination furnished. 
The general average hourly number of lamps in ser- 
vice were : | 
Of 16 candle-power lam bei 
Of 82 — .. | 
and reducing the 32 nominal candle-power lamps to an 
equivalent number of 16 candle-power lamps, and in- 
creasing both in above ratios, we have as the actual 


gee 111-961 
29-733 


average hourly light service, 185‘1516 candle-power 


lights, costing, as previously stated for an interval of 
192 hours, $268.54. | 


3. PERFORMANCE OF THE VOLTAMETERS. __ 
The voltameters used by the owners of the electric 


lighting plant to measure the service to the Depot Com- 


pany contain two thin zinc plates, attached to the posi- 
tive and negative poles of the cup ; the transfer of the 
zinc from the 
given length of time, 33 as the difference 
before and after the 
n ‘ | 
In the following table are given the sums of the 
losses of zinc between 6 a.m., October llth, and the 
same hour, October 19th, for 40 voltameters, divided as 
follows: 
5 6-light meters. 
10 25-light meters. 
21 50-light meters. 
4 100-light meters. à 
The light mentioned in the designation of the volta- 
meters, means nominal 16 candle-power lights, from 
which the meter capacity of the electric lighting plant 
at the Union Depôt is equivalent to 1:730 lamps of 16 
candle-power. | 


WEIGHT OF ZINC PLATES OF VOLTAMETERS. 
6 light meters (5): | 


* Grams. 
| 11 106770 
Diſfer enen 0°399 
25-light metres (10) : | 
1  761°006 
Difference... … 1°887 
50-light metres (21) : | 
1 bee 
— 
100-light meters (4): 
1 


Total deposit for 192 hours... 21-829 
« © 


tive to the negative plate, for an 


21, 1888.] | 
| 
| 
| 
| 
| 
ook eee eee | | b-power. 
ven placed at angle of 90 degrees to the * 
| Of nets” placed parallel with the bar … 17-05 4 
on (nominal) candle-power lamps, 
an angle of 45 deg ce to the plane of . 
a 


— 


the Edison electric lighting p 
in the voltameters was held to represent an illumina- 


total current was shunted through 
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the zinc plates of the volta - 
meters, the phenomena (which, as the writer was. in- 
formed, is not infrequent) developed, of the positive 
plate gaining instead of losing in weight, showing an 
apparent reversal of current for meters Nos. 23, 24, 31, 
32 and 39. The custom, in cases of this kind, is to 
take the gain of the plate in weight, as the measure of 
zinc transferred. 

Reducing the total deposit of zinc for eight days to 

21-829 


the average transfer per second, we have - 
000003158 


nding according to accepted 
authority in such matters (*), to an average current of 
000003158 
00008852. 01 
The proportion of current through the shunts of the 
voltameters is roboth of the entire current; hence 


total average current for the time of trial was 93:1 
— 


illumination produced was equivalent to 


© average 

* 185°15 lights of 16 candle-power, and from the record 
_of the voltameters the current per 16 candle-power of 
actual light was: 


C 18545 = 0502883 ampére. 


1 is claimed that the current for a nominal 16 
. candle-power lamp is about 0°75 ampère, and that this 


is correct for average lamps, when the potential differ- 
ence is at 99 is shown in 
paper, where the average for three specimen 16 candle- 
power lamps of different ages is 0‘761 ampère. But the 
average illumination of 185°15 16-candle-power lamps, 
from the observation of the lighting service during the 
test of eight days, are not average lamps, but actual 
lights of 16 candle-power each ; and by reference to the 
tabular statement upon page 150, it will be seen that 
while the average current for 16 candle-power lamps 
is 0761 ampère, the average illuminating power of the 
tested lamps was 24597 candles; hence by proportion 


the current for a light of 16 actual candle-power should 


16 x 0°761 


be 0495 ampere: or substantially the 
same current as found from the transfer of zinc in the 


voltameters. 
Adopting the formula employed by the owners of 
t, the transfer of zinc 


tion during the test of 192 hours of 21-829 x 17 x 
1,000 = 571,093 candle-power, or 1,932°77 standard 
candles per hour ; which reducad to lights of 16 candle- 
power will be 120°736. 

The average lamp service, from actual observation, 
has been stated as 185°15 lights of 16 actual candle- 


power, from which it seems that the voltameters 


accounted for only * = 65:21 per cent. of 


the actual illumination. But the strength of current 
per actual candle-power of light furnished, according 
to the voltameters, was 0°0314 ampére, and the strength 
of current actual candle-power of light, from the 


special test of lamps for brilliancy and current, was for 


3°377 


16 candle-power lights 99 = 00341 ampére, and for 


the 32 candle-power lights 22 = 00339 ampère ; 


or a mean of 0034 ampère for both; hence the volta- 
meters—upon the assumption that pg per cent. of the 
ted rate of transfer of zin pr 
accep 0 er o per second per am 
of current (00003392 
accounted for 0-0314 
the total work of the lam 

Considering the fact of the test for electrical energy 


3 15 Practical Electricity,” by W. E. Ayrton, F. R. S., pages 


required to maintain the lamps at brill 


Jide, that the constant 17 by which the d 


power to be transmitted to the dynamos ; of this, 


x 100 = 9235 per cent. of 


developed by the dynamos during the day serview ; 


—— 


e — 


made subsequent to the general test for economy | 
lamp service and illuminating power of lampe, and 

the test (for electrical energy) embraced a 
number of specimen lamps, the agreement of the we 


of the voltameters with the observed service of the 
plant is reasonably close. - à 
It seems to the writer, if the rate of 45 cents 


thousand standard candles of illumination, as 
by the owners of the electric lighting plant, is 


transfer of zinc in the voltameters is multiplied is in 
error, and should be increased in the ratio of vai 


= 15335, or should be 26°07 ; adopting which ag the 
proper constant, the illumination accounted for by the 
voltameters during the test was the equivalent of 
21°829 x 26°07 x 1,000 = 569,082°03 stan 
corresponding to an average hourly service of 185% 
lights of 16 candle-power. 1 

From the work of the voltameters, and the special 
test of specimen lamps for brilliancy and current, the 
fact seems to be established that for average the 
electrical energy per unit of light is substantially alike — 
for 16 and 32 candle-power lamps, and the electrical 
energy per unit of light (candle-power) is 


constant for any given lamp operating under different 


conditions of potential; that is to say, with a 16 
nominal candle-power lamp, yielding with one poten- 
tial an illumination of 16 candles, the electrical energy 
is increased or diminished in direct proportion, as the 
ee and power of the light is increased or 
minished. This statement, however, must aot be 
confounded with a previous statement, that as the 9e 
(use) of the lamp increases, the electrical. energy pe 
actual candle-power of the light also increases, and 
the. total energy for any one re | does not vary 
materially between its highest and lowest power. of 
illumination, but must be understood as applying to a 
given lamp at a given age. NOR 
4, RELATION OF THE WORK OF THE ENGINES 10 
THE WORK OF THE DYNAMOS, AND RELATION OF | 
THE WORK OF THE DYNAMOS TO THB EI. 
TRICAL ENERGY REALISED IN LAMPS. , 
During the five days of the test (October 13th—17ib 
inclusive), while the engines were being indicated for 
power, the average indicated horse-power for the day 


service was 20°306, and the average illumination re- 
duced to lights of 16 actual candle-power each was 


95.52. 


No tests were made for friction of the engines and 
jack-shafts, but from tests of similar engines and cn. 
nectors, it is assumed that of the indicated .power 
— the day services the friction losses were # 

OWS :— j 


Friction of engine without load 1-09 horse-power. - 
2 » additional due load 0°96 ” 
55 jack shaft eee 0°61 * 
Total friction 266 ” 


or about 13 per cent. of the indicated power wa 
absorbed by frictional losses, leaving 17 145 — 
ever, 3°516 per cent. was lost by slip of belts, and te 
net power actually delivered to the dynamos was f. 
proximately 17-02, or, expressed in terms of electric 
energy, 12,696°92 watts. | 

The 1 during the daylight hours is given 
above as the equivalent of 95°52 lights of 16 og 

wer; and the electrical energy per lamp, 81 

6 = 54032 watts; and the electrical energy 
sented by the actual illumination was :— AT 


watts = 95°52 x 54032 = 5,161°136, 


or of the net work of the driving engines | * 
the armature ‘of the dynamos only 40-64 per cent. ¥# 
realised in the work of the lamps. * 

No statement could be made of the electrical he 


the plant, from the fact of the ammeters being je on 


* 


| 
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Ae that considerable current was produced before 
the index would move from ‘the zero point, and this 
‘sdditive quantity being unknown, readings of. the 
ee below 100 ampères could not be made with 

of accuracy, and were accordingly omitted 
in making 


| statement o e ependen 0 e 
—— os is therefore of necessity limited to the night 
gervice of the plant, when the average reading of both 
I  gmmeters was over 160 ampères, | 
. e either, 110 ampéres ; the indications of the instru- 
. ments being accepted as reasonably reliable after the 


do unknown strength of current required to start the 
deedle from zero was eliminated. 

In the following table are given the average indica- 
tions of the ammeters, during the night service, from 
October 13th to 17th, inclusive, corresponding with the 


| 
intervals when the driving engines were being indi- 
1 STRENGTH OF CURRENT. | 
9 East west Toto 
+ | |" amperes. | Total ampères. 
I „ lech 166875 | 181-000 | 347-876 
y „ 16th 150-000 147°600 297-600 
t „ ith | 159-000 | 318-000 
« Average... — | 322-529 
7 The average indicated horse- power during the night 
e service was 70-703, of which the losses by friction are 
* estimated as follows for each engine :— | | 
10 Friction of engine, without load . 10902 
je „ additional due load 1°7181 
„  jack-shaft … ...' 06092 
at Total friction, one engine. 3°4125 „ 
ry Total friction, both engines.. .6°8250 
of 
a 


in round numbers, 9°65 per cent. of the indicated power, 
leaving 63°88 horse-power to be transmitted to the 
horse-power ; and net work of engines actually de- 
li to the dynamos, 61°63 horse-power; or, in 
terms of electrical energy, 45,975°98 watts. | 
The work of the dynamos during the night service 
was carefully observed, with the following results: 
A diff of .. 99 volts . . 


and testing instruments. (The ammeters and volt indi- 
cators were closely connected with the dynamos, with 
no intermediate circuit connections, and the losses 
must have been trifling | 


Ot the net power of 2. engines actually transmitted 
1. 
to the dynamos, 1597595 x 100 = 69-45. per cent. 


was realised in the work of the dynamos. This dif- 
ference of energy, or loss of useful work of over 30 
cent., may be separated into two quantities—that due 
to friction of the dynamo armatures in their bearings 
= that due to the resistance in the field of the 
ynamog. Allowing 7 per cent. of the reduction of 
work for the friction of the armatures, then 23 per cent. 
et in overcoming the resistance within the 
The Jamps in service during the intervals, when the 
Work of the engines and the work of the dynamos were 


simultaneous] m 
lights of 1 — were equivalent tn 429-319 


CSS 


BE 


* 


represented by the actual illumination was: — 
429-319 x 54-032 = 23,196 ·96 watts; 
or of the net work developed by the dynamos :— 
= 2196-96 
31,929°777 * 100 = 72°65 per cent. 


Vo sonnted for in the electrical energy of the lights, 


the mechanical losses due to friction of 
engines, extra friction due to load and friction of jack- 
shafts, only a trifle over one-half (50°45 per cent.) of the 


te 


] 
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and the least reading : 


the first graduation (100 ampères), when | 


power of engine was— 


dynamos—less-the slip of belte—3°516 per cent., or 2°25 | 


| for five days, in 
and average electrical energy, 322-523 x 99 = 31,929°777 | 
watts, plus losses not measured between the dynamos 


power; and the electrical energy are given :— 


net power transmitted to the dynamos is actually 
realised in the work of the lamps; and taking the 
day and night service together, which, for commercial 
purposes, is the proper mode of estimating the net 
efficiency of a plant for artificial illumination ; then 
of the net engine power delivered to the d os but 
45°5 per cent. is actually realised in the illumination 
furnished. | 
This test was made to ascertain, not particular losses, 
or causes’ of loss, but the relative cost of electric and 


gas lighting, and no other data were taken than 
enough to 


determine this question, excepting the 
test of epecimen lamps (before noted) for bril- 
and current. | 
The writer is not sufficiently familiar with current 
literature upon 


2 with other plants which have been 
but he has been assured by oth 


ers interested in light-. 
ing that this Central Depot plant was of a representa- 


tive character, and that upon test it would compare 


favourably with any other isolated Edison plant in 
similar service. If this is true, then the large losses 
between the driving engines and the current generators 
and between the motive power and the illumination 
produced should be the means of stimulating electrical 
engineers to a remedy; the effect of which will, of 
course, be to reduce the cost of producing the light. 
Constructors of Edison electric lighting plants are 
accustomed to estimate eight 16 actual candle-power 


lights to each indicated horse-power of driving engines, 


which, if realised in practice, would have a marked 
effect on the cost and relative economy of incandescent 
electric lighting ; but from this test, the ratio of lamps 
of 16 nominal candle-power to each indicated horse- 


eee LAA] 


indicated Ie tr of engine for the day service, 
uding October 16th, was 20°306, and 


lights of 16 candle-power, and lamps per indicated 


horse-power— 
| 95°52 == 4704. 
ͤ 
The average indicated horse-power for the night ser- 


vice, including October 16th, was 70°707, and average 
actual illumination for same time 429319 lights 
of 16 candle-power, and lamps per indicated horse- 
signet 429319 

Le = 
or, for continuous day and night service, 5388 lamps of 
16 candle-power each per indicated horse-power of 
engine. m which it will be seen that, even under 
the most favourable conditions of load and service for 
this plant the number of lamps per horse-power is 


25 per cent. below the proportion of lamps to power 


ed by constructors. 
Incidental to the 
the steam 


ormance of the boilers which 
or the engines the following data 


Fahr 
Steam pound of coke, from tem- 
perature of feed water (65 degrees 


8 The efficiency of the steam from 34 tests was 097564, 


equivalent to an entrainment of 3:336 per cent. of the 
total feed water supplied to the boilers. — | 


(To be continued.) 


the incandescent electric light to know . 
how favourably the efficiency of this plant as a whole 


| 


* 
| 
| 
| 
| 
For the day service, including October 16th 
For the day service, October Id h. 4728 
For the night service, including 16th 5°647. 
For the daily service (24 ), inclad- 
ing October 16th. 4962 
| For the entire daily service (24 hours), 
It will probably be more accurate to state the number 
of — or lights of 16 actual candle- power per indi- 
cated horse-power of driving engines. The average | 
ial illumination for same time, 99° 
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A SYNTHETIC STUDY OF DYNAM 
MACHINES. 


(Continued from page 630.) 


V.—MAGNETIC FIELDS IN PRACTICE—(continued). 


THE armature core last described was formed of iron 
discs, and had, when built up, the conductors wound on 
the outside only. In fig. 52 is shown another kind of 
armature core, B, formed of a number of thin 
iron washers laid together, and each se 

neighbour by paper. The core when built up forms a 
ring (fig. 53), in which the greater dimension of its 
cross-section lies parallel to the axis. On this core the 
conductors are wound outside and inside, the individual 
loops embracing’only the cross-section of the ring, as 
shown in figs. 52 and 53 at cc, and in fig. 54 at a 0. 
With the method-of joining up these loops we are not 


at present concerned. 


Fig. 52 shows the disposition of the field mag- 
net producing the induction, which differs from 
that shown in fig. 51 by reason of its being 
divided into two, one half lying on each side of the 
armature. With perfect accuracy we may say that the 
field is here produced by two horse-shoe magnets, N, h 
8, and N g 8, whose similar poles, N NI and 8 8,, meet on 
the line, C D. The right-hand pepe produces the in- 
duction through the right hand of the ring core, /, 
while the left hand — — the induction 
through the left hand „e. There is a pair of mag- 


netising coils, A A, on each magnet, and the two mag- 
netic circuits into which the arrangement may be 


Fic. 53. 


resolved are shown by the dotted lines. The right 
hand pair of coils must supply magne force 
sufficient to produce the induction in the circuit N, À 
3, /, while the left hand pair must produce a similar 
force for the other circuit. It is of the greatest 
1 that an equal magnetising force be fur- 

ed by each pair of coils. The magnets are formed 
of wrought iron bars, jointed where shown, and the 
combination as it stands is termed a double horse-shoe 


et. 

In fig. 54 is drawn part of the core and magnet to a 
larger scale, a single loop of the armature winding being 
shown at a b. This loop is not closed on itself but is 
one convolution of a continuous helix wound round and 
round the armature core. When it lies on the line, C D, 
no lines of force are enclosed by it, while at / it encloses 
tke whole of the lines passing through half the core. 
‘The reversal in the direction of induction takes place 
in the latter position, while the former is the position 
of maximum E.M.F. For the purposes of calculation, 
some line, c fd, which gives the mean length of the 


from its 


. high value of 18,000 to 20,000, requiring a magnetising 


— — 


28H 


magnetic circuit is taken, and the induction in À | 
is assumed to be ‘equal throughout rp 


— It the actual machine were made 4 | 


and magnet ca orm from 9 e +] 
force would be crowded into the core at the 
p p, or, since the lines always tend to close by 
shortest path, the induction along n n would be 


2 


than along mm. To ensure greater uniformity in the | 


induction along the polar faces the distance from the 
core to the magnet increases gradually in some | 


of the length, rs. The induction through the arms. 


ture core is a maximum for some distance on each side 


of J, gradually diminishing from p to , and rele 


chosen so that its length into / (i) gives the 
the induction throughout its length 


‘have the value it has at 7.“ As a matter of fact, this 


length is guessed at from the drawing, and when we’ 
remember that the induction here has generally the 


force of 150 to 500 ampére-turns per centimetre, it will 
be seen that a small error in the measurement may 
mean a considerable error in the number of ampére 
turns which we calculate as requisite for producing the 
induction. In calculating the ampére-turns required 
for the air gap Drs. Hopkinson show that due to the 
spreading out of the lines in the space between the 
magnet and armature ; the gap should be assumed ss 
having its cross-section extended all round the pols 
surface by an amount equal to about ‘8 of the distane 
between the magnet atid core. The ampére-tarns thu 
calculated are less than if we assume the cross-section 


3 


i E 
11 
| 
| E „ 
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of the gap to be confined to the measured pale # 2 
but agree well with practice. 8 
N In fig. 55 is shown another form of double he 


* The letter f in f (2) has, of course, nothing to de wai 
letter f in the diagram. a 


— 
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| from q to p; but whether this plan is followed or net 
there is some in the 
Cc | 
2 — 
A | | | 
C * | | 
8. 
A A | 2 
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et Here two massive blocks of cast iron, E, E, are 
by wrought iron bars, C, D, on which the 


circuit is shown by the dotted lines, there 
here one lg. 52. coil for each horse- shoe, 
as in fig. 52. 
‘fig, 56 is another form of the double horseshoe 
det, the axis of the armature, B, lying in this case 
to the axes of the magnetising coils, A, A. The 
iron side frames, C, D, are connected by two 


* 


massive wrought iron bars on which the magnetising 
coils are wound. Heavy cast iron blocks, B, E, are 


coils, A, A, are wound. The double mag: 


fixed one on each wrought iron bar. These convey the 


lines of force in the required direction from the poles, 
x, 8, to the armature which rotates in the bored cavity 
between the two blocks. There are two magnetising 


coils for each horse-shoe, and the magnetic circuits are 


shown by the dotted lines. | 
Though an armature having a ring core has been 

shown in each of the fields, figs. 52, 55 and 56, an arma- 

ture of the drum type, as illustrated in fig. 51, where 


the conductors are wound on the outside only, may 


be employed. We shall find, when describing the 
vations machines of Class 3, that for the fields of 
both dram and ring armatures single or double horse- 
thve mognets may be employed. : 


Fie. 57. 


Fig. 57 shows a modification of fig..56, in which the 


ting core, B, is flattened out to resemble a disc. There 


are two magnetising coils on each horse-shoe, as 
formerly, and the magnet poles face the flat sides of the 
The core is formed, in this case, by wind- 

ing spirally on a strong inner ring, a, a, a soft iron 
ribbon until the necessary — is obtuined. A strip 
rom the nei ayer. e 

circuits of this À 
nes, 

In all these machines there is but one area of influx 
and one area of efflux for the lines in the armature 
2 They are, under these circumstances, said to 
o two poles in their armatures, or are shortly 
named r machines. 
In fig. 58 we come to a somewhat different field, 


arrangement are shown by the 


3 17 been developed, however, from that shown 


N. Here there is a flat ring armature, B, and 
cd LU magnets, two on each side of the ring. 
faire are two areas of influx and two areas of efflux 

lines of force, the arrangement in consequence 
bg a four-pole machine. The poles of the 


magnets facing each other on opposite sides are of the 
on the pro cores, e 

$ The magnetic circuits are shown by the 


Fre. 68. 


shown. On these are projecting cores, which may be 
cast on the rings, or which may be of ey e iron, 
attached to them by screws. The projections face each 
other, and have placed on them magnetising coils, 
A, A, the direction in which the currents flow in these 
being such as to produce in the opposite cores similar 
polarity, as indicated in the figure. In the space 
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between these poles lies the flat ring armature, part of 
which is shown at B, and lines of force are induced in 
the system, so as to form the adjoining magnetic cir- 
cuits, indicated by the dotted lines. Considering any 


pair of coils, A A, it is evident that they must furnish 


‘induction in the side frames from @ and b to g, and 


induction from 


er a magnetising force sufficient to create the 


from e and f to À; in the left hand magnet core the 
induction from g to 8, and in the right hand core the 

to 8, the induction in the air gaps : 
between the poles and the armature, and in the arma- — 
ture the induction from 8 as far as c, on one side of the 
poles, and from 8 as far as d on the other. Every pair 
of coils has to furnish a similar magnetising force. 
When a loop of the armature conductor is midway. 


between the magnets it encloses all the lines of force 


passing through the vore, and as each individual loop 
occupies this position, c or d, the direction of the induc- 
tion in it is reversed. When the loop is -directl 


y 
between the opposite magnet cores, the E. M. F. in- 


duced in it is a maximum. 


. From the four-pole machine in fig. 58, to a multi- | 
LE. polar machine, is but a step further. In such a | 
0 machine we have two ring side frames lying parallel | 
to each other, of which, in fig. 59, parts G H, K L are | 
3 — 2 
Ed 
D F | | 
8 Fro. 66. | | 
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In the four-pole machine, fig. 58, the magnets are of From this four-pole machine to the mut . 
the double horse-shoe type, that is, for each pair of arrangement shown in fig. 62 is but a step. Mi 
poles in the armature constituted by one area of influx towards the ring core, B, are inclined radiall nes: «a 
and one area of efflux, there are two horse-shoe magnet limbs, which are attached to an outer css ni 
magnets. In fig. 60 is shown a four-pole machine, ring frame, CC, 8 the armature core 1 as 
where the 1 ets are of the single type. There are poles alternately. e arrangement may be | # No 
two distinct horse-shoe magnets, & a 8, and 8 U N, as comprising six horse-shoe magnets with divide EE it! 
having wound on each, two magnetising coils, A A. Jokes, aad the induction circuits through the arm ds 
The magnetic circuits are shown by the dotted lines. magnet limbs and yokes are clearly shown by the, oe 
Considering the top right-hand magnetising coil it  dotted lines. 1 
evidently must furnish magnetising force sufficient for ä Bit. 
the induction in the magnet from a to N, for the induc- A 


tion in the air-gap between N and c, and for that in the 
armature from c as far as d in one direction, and from 
c as far as e in the other. Each coil must, of course, 
_ furnish a similar magnetising force. In this machine 
the core is not of the flat, but of the elongated ring 
10.5 like that formerly described and illustrated in 


x 


A À 


Fie. 60. 


The design in fig. 60 is to a certain extent faulty, 

inasmuch as there is a want of symmetry in the dis- 
position of the magnets, and consequent upon this a 
tendency to unequal distribution of the lines in the 
armature core. The lines entering the core from N, 
ought to divide equally, half going to s and half to 81. 
As a matter of fact, however, the distribution here is 
unequal, more lines going by the 


design there shown having the magnets arranged per- 


Fie. 61. 


fectly symmetrically with respect to the armature 

les. B is the ring armature core towards which the 
our magnet limbs are inclined radially. The latter 
are fixed to an octagonal frame, a dc d, and the lines 
of force take in this frame and in the limbs and ring 
core the paths shown by the dotted circuits. This 
design comes in the 
ments, and for each pair of poles there is one horse- 
shoe magnet, which has, however, a divided yoke 
formed by the octagonal frame. 


be found that deviations from the fundamental fields 


L h e Si than by 
the path e d 8. In fig. 61 thie fault is corrected, the 


assumed very large 


category of single-magnet arrange- 


. 

These examples may be said to comprise all the 
various arrangements employed in practice for prodné. 

ing the magnetic field. There is, of, course, no lim 
modifications which affect the position of the fisd 
system relatively to other parts of the machine, bat 
when we come to describe actual machines it ¥ 


here illustrated are traceable to mechanical or été. 
nomical considerations. + 
{To be continued.) 


ELECTRIC LIGHTING ON THE CONTINENT 
IN a previous number we had occasion to remark an 
many of the clauses laid down by the Paris Municipal 
authorities for the lighting of the Halles Centrales and 
practicable. We — 


tions has become a certainty. 
pany, with capacity dt about 1,500 lampe, for 
pany, with a capacity Of about mps, 

the Theatre Francais, — ah unding the | 


lighting industry. * 
grafanstrasse is to be supplied with four additions! 
dynamos, each of 100 kilowatts. The central light 

stations are to be increased in number, so that there 11 
be ultimately available some 18,000 H.P., with a x 
city of 200, lamps. The glow lamp business a. 


From Vienna we learn that a central station is . 
N with a capacity of 10,000 glow lamps. Of @ 

FP. necessary, 100 H. P. will be obtained from w 
power. The two new ships of the Austrian Navy , 
to be fitted by Messrs. Ganz & Co., with 300 glow mm. 
of 8 and 16-candle-power, two search lights of a, 
,000 candles, each. Se 


candles, and one of 
posals are under consideration for lighting 
the city of Vienna by electricity. he 

It is stated that the Grand Hotel in Brussels is % 
lighted with 15 arc lamps and 300 glow lamps, S88. 
café attached is to have about 90 glow in O * 


lightihg is rapidly establishing itself in 4 


4 | 
\ | 
f \ F t 
| 
Fia. 62. — 
„ 
„„ | | 
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gation at Antwerp. 


| | — | * 


of Railways has in serious consideration the 
nt of the electric light instead of gas at all 
y stations. It is probable that tenders will be 


_ fnvited for this work very shortly. The lighting of the 


| Railway station (Brussels) is completed, and 
in bas been decided to use the electric light in the new 


— 


L 
= 


in EPISODE IN THE HISTORY OF THE 


GRAND PRIZE OF TURIN® 


THE majority of the journals that have mentioned the 
death of Lucien Gaulard, justly attribute his death to 


the worry and vexation of his contests; first with the 

‘jncredulous, and afterwards with the rivals who envied 
him hissuccess. The readers of La Lumière Electrique 
are already acquainted with the main facts of the case, 
and will certainly read with interest the account of the 
fret great experiment in public which gained for 
Geulard the prise of Turin and the cross of the crown 
of Italy, of which he was so proud. 

This account shows better than a complete biography 
the sufferings of the poor inventor ; it is taken from a 
long unpublished memoir revised last year by Gaulard 
himself, and we give it without changing a word :— 

“After having come to an understanding with 
Messrs. Wurgler and de Lassus, I went to the firm of 
Siemens Bros., in Paris, to order the material I required, 
and requested them to apply to the Banque d Eacompie 


foo the ratification of my orders, and a fortnight after I 


was very much to. hear that this ratification 
“I came to Paris to learn from the Baron de Sou- 

beyran the meaning of this refusal. He informed me 

that all the inventors were on the same footing, but 

thet banking houses were obliged to 8 

that the question required consideration, and he 

not had time to- go into it. 


“Feeling, then, that I must not count upon any help 
at the Exhibition of Turin, I was obliged to remove the 


material that I had in readiness for the Metropolitan 
Railway, notwithstanding the opposition of my com- 
pany, in order to be ready for the trial to which I had 
challenged all electricians. 


he competition for the best system for transport- 


ing electrical energy to a great distance had been estab- 
lished at the desire of Her Majesty the Queen of Italy, 
who had been struck by the re of Marcel Deprez’s 
experiments at Munich in 1882. | 

“I was surprised to learn on arri at Turin, that 
the Scientific Committee had asked the Ministry to 
modify, and at the same time, extend the programme 
under the pretext that there would be no competitors 
for the prize if it were carried out as at first arranged. 

“The apparatus having been conveyed to the build- 
ing for the opening of the Exhibition by the King and 
Queen of Italy, I had the honour to be ted to 
their Majesties, who were kind enough to ask me to 
explain the working of my system, and the difference 


my method of transporting electrical energy 


to a distance and th iments made viously b 
Marcel Depron, e experimen previously by 


“ After half an hour’s conversation the King retired, 
shaking hands with me, and I heard a few days after 

nses for the experiments of the competi- 

tion were to be defrayed half by the State and half by 
the directors of the Exhibition. 

* then undertook, at the Exhibition itself, aided by 

nd co-operation of M. Uzel, to measure the ren- 


of the apparatus by means of Mesars. Joubert 


Fotier s method, and I showed, to the astonishment 
all the electrical engineets representing the adminis- 
and industrial exhibite, that the effective ren- 
amounted to 90 2 cent. When once this result 


was known I found difficulties multiplying around me. 


J. Bourdin in La Lumière Electrique. 


* gon of the factories already make use of it. ‘The 


Administration of the Exhibition did not seem 


ing the Exhibition with the station at Lanso, making 
It now remained for me to 
find the copper conductor, which meant a 


the International Jury of Electricity. 


“Owing to the quarantine imposed by the Italian 
Government the visitors were few in re ne and the 
Exhibition not being a brilliant financial success, 


. 
# 


the 
dis- 
posed, notwithstanding the decree already mentioned, 


‘to pay the expenses of the demonstration that I in- 


tended to undertake, by means of a circuit of 80 kilo- . 
metres, so as to ‘equal that proposed between Oreil 


and Paris. However, the engineer Bignani, director ot 
the Torino-Cirié and Lanzo railway, to whom I owe 


the dee gratitude fur the help he rendered me from 
first to placed himself entirely at my al for 
the facilitation of my ents. It was then that 
we resolved upon. the establishment of a line eonnect- 


use of the telegraph 


siderable expense. I then applied to M. Mouchel, a 
French wire manufacturer, who kindly consented to 


place at my disposal the 80 kilometres of line that I 
required. 


formal order given by the sender, this wire was 
from Paris to Modane in the ordinary way. When the 


charged at the express rate. A ä 
copper had sent in the ordinary way to Modane, 
in order that he might make the necessary pi. 
gut with all companies when one has | 
juiries, the answers do not arrive for a 
me, and owing to these delays the line co 
completely finished until September 28th. - 
“ But the Jury had decided to break up on the 30th, 


and as the cholera was then raging at T it was im- 
possible to obtain a day’s delay. 
“ I heard on Sunday, ber 28th, at 3 o’clock, 


from M. Bignani, that he arranged a banquet for 
the following day, the 29th, at the station of Lanno; to 
which were invited the authorities of Turin, the Gene- 
ral Committee of the Exhibition, and the members 


1 had therefore to 


dering of the apparatus 
„At 11 o’clock at night I went to the station at 
Turin to take there the secondary generators which 


were on the following evening to work at Lanzo. 


“One of my engineers set out on the following 
morning at 6 o'clock with the with orders t 
get them in readiness and to telegraph to me as soon 
as he had done so, so that I might send him the cur- 


rent, and test at least once the working of the line and 


apparatus. I twas detained myself at the Exhibition . 

by the Jury to assist in the measurements, which went 

on until noon. The rendering of 90 cent. having 

been verified officially, I had reason to be satisfied, but 

I waited until 5 o’clock, the hour for closing the Exhi- 
"s telegram, 


bition, for my engineer’ which did not 
come. | | 
As the train started at 6 o'clock, I went to 


the station where I met my engineer who greeted me 
with the words: ‘I have been waiting for the current 
since 11 o'clock, until, tired of waiting, I came back.’ 

“ He had, in fact, telegraphed to me at 11 o’clock that 
morning, and I have never been able to find out how it 
was his message did not reach me. | 

“T gave him orders to go at once to the Exhibition 
and to start the machines at exactly half past 7. 

“The special train arrived at at 7.20. The 
banquetting hall was lighted by a few candles. I gave 
a rapid glance round to see that all 8 were 
rightly placed and in order, then waited, 
watch in hand, for half- pant 7 to strike. 2 

4 J. 30 nothing, 7.40 nothing, 7.45 nothing. I 
to despair ; all sorts of ideas came into my head: some 
contact must have been produced on the line, a wire 
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might have been cut; for I had been led by experience 


to be prepared for anything of this kind, and knowing 
that it would be impossible to repeat my experiment 
the next day, as the jury would have, completed their 
task, and hearing the laughter and joking overhead, I 
became almost mad. 

At last, at five minutes to 8, I all at once perceived 
the electro-dynamometer in motion, and the light then 
shone out amidst the my yee of all the guests. It was 
not until. midnight that I received the explanation of 


the delay in the arrival of the current at Lanzo, which 


had nearly cost me so dear. Before the closing of the 
Exhibition at 5 o’clock, special tickets had been distri- 
buted to those members of the staff who would have to 
return for the evening experiments, which tickets were 
to be presented at the entrances, but no competent per- 
sons were placed at these entrances. My engineer, a 
Frenchman, unacquainted with Italian, whom I had 
only met at half-past 5 at the Turin station, was refnsed 
admission to the Exhibition by the police. He went 
all through the town in vain trying to find someone 
who could explain who he was. At last, effecting an 
entrance into the Exhibition by scaling one of the 
we he was able to perform his duties half an hour 


The poor inventor was so terribly overcome by his 
_ disappointment, that had the suspense lasted many 
minutes more, we feel that he would have ended his 
lite there, under the wheels of a locomotive. 
Our readers know the rest. The news of the immense 
and recent success of the American Gaulard-Westing- 
house Company took too long to cross the Atlantic ever 
to reach him, and all that Gaulard gained from Paris, 
his birthplace, was misery, a lunatic asylum, and death 
at the age of 38. 


NOTES. 


Bradford and the Electric Light.—At the monthly 


meeting of the Bradford Town Council, held on 
pee à last, the chairman of the Gas Committee 
stated that the electric light would not be in operation 
at Christmas, as had been expected. It appears that 
the two engines to be used at Bradford were in course 
of construction at Willans, London, when the fire 
occurred on the 24th ultimo. It was found that they 
had been almost completely destroyed. It will be 
three months before these engines can be replaced, and 
there is, therefore, no hope of starting the lighting 
before the end of March next. 


= Electric Lighting at Okehampton.—In one of his 
novels Kingsley applied some very unsavoury epithets 
to the little town of Okehampton. Since “ Westward 
Ho!” was published, however, a decided chango has 
taken place. A spirit of enterprise has sprung up 
which has done much to beautify the place and to 
remove from it those objectionable features with 
which it was wont to be reproached. It will, there- 
fore, be with no surprise that those acquainted with 
the genius of modern Okehampton will learn that the 
electric light has penetrated thus far to the borders of 
Devon. -Mr. Henry Geen, builder and contractor, of 
Okehampton, introduced the light into his own pre- 
_ mises two years ago, the electricity being generated by 
a dynamo driven by a small turbine and the water- 
power being obtained from the East Okement, which 
flows through the town. At present 30 incandescent 
lamps are used to light Mr. Geen’s workshop and house, 
and arrangements have been made for supplying the 
light to a number of business establishments, including 
several of the principal hotels. The wires are to be 
carried underground in insulated cables laid in glazed 
socket: pipes, and the charge for supplying electricity 
will be 15s. per lamp per annum for lighting business 
establishments until 8 p.m. and 25s. for lighting private 
apartments. The present price of gas in Okehampton 
is 58. per 1,000, and it is computed that this is one- 


third more than the figure to be charged for elec- 
tricity. 


gers anticipate that the e 


The petitioners point out, among other things, that e 
erection of the engines, dynamos, and works. in the 


— 


of the in Marshall Street, Edinburgh, hay 


just introduced the electric light into their 
The lecture rooms and the laboratory have been 


with it, and it is found to work remarkably wit 


the laboratory especially considerable advantage 


anticipated from its use. It is easily controlled, 2 
ad. 


light is admirably adapted for laboratory purposes, 
it is healthy to work under. For ordinary p 
the incandescent lamp is used, but the dynamo s 
capable of supplying an arc.lamp, which will be sh 
useful for experimenting purposes in the laborategy, 
The dynamo is driven by a gas ne, and the mans. 

e will, in addition to other 
advantages, be an economical one. 


Electric Lighting in the Temple.—A petition to 
the Treasurer and Benchers of Inner Temple ‘ 
being extensively signed by the members of that inn 
against the extensive works at present in progress in 
the Inner Temple Gardens in connection with the is. 
atallation of the electric light in the Inner Temps 


Inner Temple Gardens will not only seriously depte. 
ciate the value of the chambers in the vicinity, but will 
constitute a permanent eyesore and disfigurement to the 
gardens. The petitioners therefore pray that, if the ex- 
tension of the electric light in the Inner Temple cannot 
be carried out except at such a sacrifice, the scheme be 
forthwith abandoned. There is surely no need to aban- 
don the idea altogether of lighting the Temple by © 


means of the electric light. Engines and dynames 


but there should be no difficulty in 
from a central station. 


Electric Lighting in Parliament.— Mr. Howorth | 
asked the First Commissioner of Works whether, duriag 
the ensuing recess, he could see his way to make 
such an extension of the electric lighting arrange- 
ments in the House as would check further injary te 
the stonework in the corridors and staircase 1 - 
from the Star Court to the Commons’ lobby; ex 
whether it would be possible to carry the electric light 
into the different rooms connected with the Reporters’ 
Gallery. Mr. Plunket: I quite agree in the des- 
bility of the objects sought by my hon. friend, and I 
have under consideration a scheme for extending the 
electric lighting of this building, which would include 


in the garden probably would be gt Pr meme 
0 current 


* 


and go somewhat further than the suggestion of my — 


hon. friend ; but the cost of the installation would be 
considerable, and I must obtain the opinion,of the 
Treasury upon its financial aspect. I fear it would not 
in any case be possible to complete the arran | 
earlier than Easter. Sir J. Swinburne inquired — 
whether the right hon. gentleman was aware thatthe : 
electric light had been so dim in the library that 
members had had to use candles as auxiliaries. I. 
Plunket thought it must be very seldom that candles 


were used. He had never seen them in the library. 8 : 


Pall Mall company's Central Station.—Mr. E. C. 
Keevil, who, at the last ordinary meeting of the IN 
James 's Vestry, complained of the huge smoke sheft to 
be erected within 200 yards of Marlborough House, the 
Carlton Club, and St. James's Square, at the ee 
station of the Pall Mall Electric Light Company in 
Mason’s Yard, has issued a circular to the mina 
and inhabitants of the Pall Mall Ward in the hope 
convening a public meeting for the purpose of © be 
ing an injunction to remedy the contemplated 7 a 
nuisance. He points out that the vibration of 
machinery, which will be of a ped Rem oe 
together with the smoke of the works, going on day * 
night, will be so great a nuisance that many houses» 
the immediate neighbourhood will become vacant fn 
was the case in Paddington. Such an i . 
their very midst was calculated to seriously injare * 


interests of clubs, hotels, and private resident. 
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d the city and the Electric Light.—At the meeting 


Tuesday of the City Commission of Sewers, Mr. 
75 — when they were to receive the report of 


Streets Committee as to electric lighting, and why 


84 been delayed. Mr. Bridgman replied that the 


committee had done all they possibly could in the 
They had decided upon the principle upon 
which the conditions for tendering would be based, and 


daes matter was now with the officers. The engineer had 


communicated to him through Mr. Preece, the elec- 
trician consulted, his views, which had been sent to the 


-. golicitor, who had considered the documents and re- 


turned them. The. engineer was putting the matter 
into proper shape, and as soon as this was done the 
committee would be glad to discuss it. The committee 
had determined that the matter should be settled before 
they went out of office, so that before a new Commis- 
inted he (Mr. Bridgman) believed they 
would be able to report that they had. arrived at satis- 
conditions. 
committee, would like to say the committee had been 
playing with the question a whole year, and wasting 
time. Mr. Rose-Innes asked whether it would be o 
to private persons or companies to tender. r. 
Bri replied that it would be publicly advertised, 
and the conditions would be sent to those who applied 


Chapel Lighting by Electricity.—On Sunday evening, 
the 1 Regent's Park Chapel was lighted. by ie. 
tricity. The body of the chapel is lighted by eight 


pendants, in the form of an octagon, from the ceiling, 


and the gallery by twelve incandescent lamps, which 


lights under the gallery. 


Electric Lighting at Suakin.—A Standard telegram 
from Suakin states that Engineer White, of H. M. S. 
Racer, and. Engineer Mason, have just completed an 
installation of the electric light at various points of 
Quarantine Island, including the hospitals there. A 
trial has been niade, and the system has been found to 
work satisfactorily. The hospitals on the island are 
lighted by electricity. 


Post Office Telephones.—Of the 23,000 telephone 
subscribers in the country, under six per cent. belong 
to the Post Office exchanges, the remaining 9495 per 
cent. being connected with the exchanges of the com- 
panies. One half of the 1,320 Post Office subscribers 
are in the Tyneside district. 


ars attached to gas standards. There are also several 


Continental Telegrams.—Sir. G. Campbell asked the 


r-General last week if he could give any 

farther information as to the new arrangements. for 
telegraphy to the Continent, and the rates to be charged; 
whether it was true that it was proposed still to charge 
twopence per word to France and Belgium, of which 
at least one penny was for cable transit across the 
Channel ; and whether, at the moderm cost of manu- 
re, a paying cable could be laid across the Channel 

at a less rate than one penny per word. Mr. Raikes 
eaid that under the new arrangements the charge, which 
was now twopence-halfpenny, would be reduced to 


twopence. No particular portion of the charge had 


been assigned to cable transit. He was not able to give 
any information as to the latter part of the hon. gentle- 
man's question. | 


Extension of Telegraphic Service. —It is stated that the 
Postal Telegraph — are making arrangements 
for an important extension of the telegraphiccommunica- 
tion between Glasgow and the North- 
From Glaegow the new line of wires will be carried 
along the Carlisle Road until Beattock, in Dumfries- 
shire, is reached. The route then will be through Cen- 
_ tal Annandale to Lochmaben, thence by Dalton to 

Annan, and across the Solway Firth to England. 


cation will be accommodated 


Mr. Morton, as a member of the 


does away with brass screws and metal ca 


est of England. : 


Several places at present without telegraphic communi- 


The Channel Cables.—Sir G. Cam asked the 
Chancellor of the Exchequer on Monday whether he 
could give the House an assurance that any cable or 
plant taken over from the company which had had for 
a long term a monopoly of tel | 
accross the. Channel, would. not taken at a pees 
exceeding the actual present material value, that 
the community using the Government cable in future 
would not be subjected to charges due to an excessive 
price paid as any sort of indirect compensation to the 
company for the loss of a monopoly so long enjoyed. 
The Chancellor of the Exchequer replied that it would 
be impossible for him to make any definite and full 
statement to the House on the subject until the termi- 
nation of the negotiations now in p He could, 
however, assure him that the interests of the public — 
would be saf in every possible manner, and 
he hoped he should soon be in a position to makea 
satisfactory statement to the House upon the question. 


Swinburne's New Filaments.—Mr. Jas. Swinburne 
writes :—From your footnote’ to the lucubration on 
lamps from cabbage, your readers might gather that I was 


the author of the hoax. This is not at all the case. Moul- 


sham, the residence of the suppositious Mr. Vandeleur, 
is infested with Mesers. Crompton’s pupils, and doubt- 
less one of them was suffering mentally from reading a 
little (no one could read much) of the Attorney- 
General's in the Edison Appeal, and saw as 
clearly as the learned counsel himself that pickled 
cabbage was cularly described and ascertained ” 
by the words “any fibrous vegetable material.” 


_ Electrical Supplies.—The production of a catalogue 
of electrical supplies, which can claim originality as 
well as diversity, involves an amount of thought and 
care seldom recognised. New inventions and improve- 
ments succeed each other with such rapidity that it is 


difficult to keep pace with the variety of demands, 
especially when fashion or artistic display, as well as 


utility, enter into consideration.. A few years ago elec- 
tric light contractors had to work out every small 
detail for an installation, and worry their brains over 


_ such things as lampholders, shades, switches, cut-outs, 


and the like, whereas now they can walk into establish- 
ments containing samples of an endless variety of 
such things from which they can choose what beat 
suits their requirements. Good catalogues, if largely 
illustrated, may even save them the trouble of going 
round to the different warehouses ; at any rate the one 
before us, just issued by the General Electric Company, 
contains such excellent pictures that anyone can almost 
select what he wants withont even seeing the articles of 
his choi¢e. In this book we find close upon 300 wood- 
cuts of all sorts of fittings and instraments, some well- 
known to the trade, others specialities of this company, 
such as 2 China bases for switches aud cut- 
outs, which have of late been developed, and which in 
style and finish are far superior to most we have seen 
on the other side of the Atlantic, or on the continent. 
The cutting of fine threads upon China bases seems to 
be a new creation brought about by this firm, ax hy 
w 

have always given more or less trouble in electric light 
switches. The catalogue contains an endless variety of 
artistic designs of shades and other glassware, and we 
notice many novel and striking ideas developed, very 
different the forms are on 

fittings, particularly characteristic of the new 
flluminant. It also contains numerous tables, and 
prices of almost every conceivable necessary for x com- 
plete installation ; it may, therefore, answer as a book 
of reference, as well as an advertisement, to all who 
care to apply for it. | 


Lecture. Before the Edinburgh Architectural 

Association, last week, Mr. Archibald O. Elliott, D. Sc., 

versity, a paper on à 

in Electrical Engineering” 
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Maxim-Weston Electric Company.—Mr. John Marks, 
chairman of the Maxim-Weston Elebtric Company, 


writes to the Financial News : Mr. Hugh Watt (through 


his solicitor) lost no time after the meeting of the 
Maxim-Weston Company on the 3rd inst., in informing 
your raaders that he had commenced an action against 
me for slander in having told the shareholders what I 
did. He has not informed you that he has also served 
me with notice that he intends moving the Court on 
Friday next for an order to place me in prison for con- 
tempt of Court, for having stated that the last balance- 
sheet was absolutely false, as shown by the report of 
Messrs. Boyce and Ramsay, the chartered accountants 
employed by the board. I think it right the share- 
holders should know the methods of intimidation re- 
sorted to by the late chairman and managing director 
(Mr. Hugh Watt), and I shall therefore feel obliged if 
you will kindly find place for this. 


Royal Institution.—Amongat the probable arrange- 
ments for the Friday avening meetings before Easter 
we notice the following fixtures: February 8th, 1889, 
Sir William Thomson, D.C.L., LL. D., F. R. S., M. R. I., 
“ Electrostatic Measurement ;” February 15th, Prof. 
A. W. Rücker, M. A., F. R. S., M. R. I., Electrical Stress; 
March 8th, Prof. Oliver Lodge, LL. D., F. R. S., The Dis- 


charge of a Leyden Jar.” 


A New Electrical Journal.—A new 
The Telephone will be pablished on the let January, 
1889. e issue will be fortnightly—on the Ist and 
15th of each month. In addition to electrical informa- 
tion of a general character, special prominence will be 
given to the science of telephony, as well as to fore 
intelligence. A circulation of 5,000 copies will be 
guaranteed of the first number. We wish the new 
venture every success. 


The Electric Light in Land Warfare.—On Saturday 
night some interesting experiments were made on 
- Hampstead Heath, for the purpose of testing the capa- 

city of small electric hand lamps in searching for the 


wounded men left after a battle, and thus more rapidly 


than hitherto bringing the sufferera within reach of 


surgical aid. The experiments were made by the 
officers and men of the London Division of the 
Volanteer Medical Staff an organisation which 


already consists of four efficient companies, Sr"! 
composed of medical students, and for which a fi 
company is now in process of formation. The co 
under Surgeon-Commander Norton, accompanied 
amb Waggons 
 balted upon one of the H roads, at a time when the 
thick mist still hung heavily upon the lower grounds; 
and having established a field hospital in a rather 
dreary-looking t, poorly sheltered by bare trees, 
sent out its searc stretcher parties to pick up the 
bandsmen who had been distributed over the open 
und at some distance off, to simulate the wounded 
eft from a fight during the daylight. By the aid of 
_ the lamps thus brought into such a use for the first 
time, the men sought were found with comparative 
rapidity, the lights being sufficient also to enable the 
trained ambulance men to apply preliminary bandaging 
upon the spot before loading the stretchers, which by 
other lights at the waggons were guided back to the 
road. There the men were carefully placed in the 
vehicles and conveyed to the field hospital, where the 
examining surgeons found very little to correct in the 
treatment adopted under such disadvantageous circum- 
stances. The results achieved indicate sufficiently well 
that the electric light thus used would be of immense 
value, and tend greatly to reduce the suffering of men 
left upon the field at the close of a fight. 


Curious !—Jnvention last week contained a scathing 
article on “ Electro-Medical Appliances and Shams,” 


and yet amongst its advertisements was that of one of. 


the most notorious electro-medical pretenders, be wy 
whom there was internal evidence the article alluded 
to was mainly directed. | 


r entitled 


with stretchers, 


The Promotion of should imaging 
that by this time Dr. Frankland regretted having aay 
thing to do with company promotion. He now gsm 
himself, to the regret of everyone who knows him, jg: 

position. The names appearing og: 


— — he Mining and 
the prospectus the Min an 
Lamp Com 
num 
allotment. Three, Lord Crawf 


General 


„the Hon. Reginald) 


the dilemma into whieh he has unfortunately, and, we 


believe, unconsciously, fallen. At the same time we . 
think he was ill-advised to identify himself with suck — 


a scheme as that promulgated in the prospectus of the 
Mining and General Electric oe Company, our’ 
opinions respecting which have dy been given. 


Personal.—Mr. Mountain desires that it should be : 
42 


understood that he is leaving the Giilcher Com 
the most friendly terms, and that Mr. G. C. 
who was formerly chief electrician to the company, 
will take the tion vacated. Mr. Mountain has 
every reason to believe that under the new 
ment the Giilcher Company should succeed, 

seeing that the business the company is now 1 
of a most satisfactory and profitable character, and he 


therefore leaves the company, believing that with the 


be successful in the 
ture. | 


Trade Marks.—Mr. Harness threatens to make a fight 
for the monopoly of the word “electropathic.” Our 
readers will remember that a com was 


registered under the title of “The Electropathic ahd | 
Turkish Baths Company,” and the Medical Battery 


Company, through its managing director, announée 
that “we are the sole pro 


. Of these two were to join the board afte — 


certain’ that 
ever he did, and we can only commiserate with him iu | 


prietors of the word elect! 


* 
* 


pathic,” and that it has instructed its solicitor to e 


a writ to restrain the other company from using it. We 


contend that it is impossible for any individual or e- 
poration to appropriate a word to its own use ahd 


restrain others from using it in any way they may think 
fit—that is to say, a word which has been in general use 


and is well known, as is the case with electropathic. : 


Mr. Harness did not invent the word “ electropathic;” 


it was used in connection with medical electricity long 


before he embarked upon his perilous career to 


“eminence.” The Courts are not likely to support him; 
with bis 


3 this, and probably will not 
t. 


tricity in Coal Mines.—We learn that a Royal 
sion of mining a 
Belgium for studying the conditions of security to be 
pos in the 1 of electricity underground. 

the workings of the collieries (particularly in the 


fire-damp ones) for firing, for fixed and portable 4 | 


ing, and for transmitting motive-power. The presi 
of this commission is Mr. Roberti, 8 inspector, 
Brussels, and the members are the 

spectors :—Mr. A: Macquet, from Mons; Mr. J. Libert, 
from Liege; and Mr. E. Masson, from C 


secretary ; all electrical engineers. The first meeting * 


took place on Monday week. . 
Society of Te 


that Mr. Preece’s statement of his views 

forward alone for members: to form an opinion. 
Preece very ably expressed one view, but if notice 
been given it was probable that a strong on © 


an opposite view might have been heard. He 


the circular to be issued should state bare 1 — 
leave the members to form their own opinion on 


subject. 


— — — — 


9 was n 5 
should be pet 


igian Commission for the Application of ne * 
has lately been instituted in 


| 
| | 
| 
698 21,160 
— 
| rs were six js 
Brougham, and Mr. J. Y. Stephen, ore allot: 
ment, leaving only Dr. Frankland as a director, Yo 
the allotment took place! One director cannot og  E 


* d e # 


+ * 

4 

= 
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| —United Telephone Company: 
Bell Telephone Company.—On the 1lth inst. Lord 
| closed the record in an action at the instance 


of the U nited Telephone Company, London, against the 


Ericsson-Bell Telephone Company and Charles Bell, 
the only known partner of 
business at 29, Waterloo Street, Glasgow. The pursuers 
ssk that defender should be interdicted from infring- 
ing letters patent 
e Company in 1 
and that defenders should deliver up 
000 damages, an efen 0 eliver up 
22 instruments which have been constructed in in- 
fringement of pursuers’ letters patent. The defender 
hed a stall in the recent International Exhibition in 
Giasgow, and the pursuers aver that he sold instruments 


there which were an infringement of their 


The defence is a denial of the infringement, and 


defender pleads that the damages claimed are excessive, 
solar Source of Power.—Mr. Edward Weston, the 


‘well known American electrician, suggests the idea of 


using a thermopile, placed in the focus of a mirror or 
lens, and used to charge a storage battery from which 
the energy is finally drawn. Long since, says the New 
York Electrical Review, it was suggested to use Erics- 
ton s solar engine in connection with the dynamo, but 
as the solar engine is more expensive than the steam 
engine, and only intended for countries like Upper 
Egypt, where fuel is scarce and costly, the project was 
abandoned. But there is, we think, the germ of a 
valuable idea in Mr. Weston's suggestion. 


Charity and the Ph The Financiat Times 
says We once that good old 
Colonel Gouraud was always excellent at advertising. 


‘Phonograph at homes for C Charities,’ is 


right down good; but this is better: ‘ Colonel Gouraud 
dedicates Mr. Edison’s phonograph to the season's 


charities, with selections from his interesting phono- 
gram cabinet, and has arranged with an experienced 
lecturer to give explanations and practical demonstra- 
tions, illustrated by lantern slides, &.“ We, moreover, 
learn that after the expenses of the lecture have been 
defrayed, the balance of the sum agreed upon will be 
jointly—jointly by whom ?—handed over to the charity 


addressed to Prof. E. Douglas Archibald, M. A., 


absolutely discordant elements.” 


 Bleetrleity and Artesian Wells The discharge of 
_ water from artesian wells has for many years been 


Paris, having for its aim the utilisation of the power 
obtainable from the new artesian well in the Place 


which is situated near the well. Before now electricity 


has been generated in this manner. At Ponce de 


Jeon, in Florida, there is an hotel having a powerful 
artesian well, which drives a turbine wheel and 


dynamo, thus generating the current necessary to light 


the building and its grounds. At Yankton, in Dakota, 


there is a flowing well which drives the dynamos of an 
derte light compan . The well is 600 feet deep, and 

water on issuing from it is conducted to a reservoir 
feet above the turbine which actuates the 
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v. Ericsson- 


that firm, which carries on 


ed them by the Edison Tele- 
, and by Alexander Graham 


His hand has evidently lost none of its cunning. © 
hristmas 


All communications are td be. 


Bridge 

House, Queen Victoria Street, E. O. This surely takes 
the cake for a happy blend of charity, business push,’ 
and company promotion. The Colonel has dabbled so 


much in science that he now seems able to combine 


called upon the 


A Novel Christmas, Namber.—Our. contemporary, 
Invention, will publish next Saturday in its “nage 
number a novel cartoon, entitled “The Fair Friends of 
Ireland.” It contains excellent portraits from photo- 
graphs kindly supplied of over 50 ladies who kindly 
ent their aid at the Irish Exhibition, either as members 
of the Ladies’ Executive Committee of the Women’s 

nesses at the 
Market Place, 


the portraits are arranged. Representations of the Old 
Irish Market Place antl of women's work are also 
included. 1 Wels. 


| 


The United Ejectrical Engineer Compan .— 
Mesers. Manville and Madgen, the managing . — 
of this company, inform us that they are moving their 
offices and showrooms to more commodious premises 
on the ground floor at No. 3, Princes Mansions, Victoria 
Street, Westminster, 8.W., the change to take effect as 
from the first of the year. “Ag 


i? 314 


Serewing Machine.—The Company 
recently introduced a new patent screwitig machine 
(Mellquham's patent) said to be constructed on im- 


proved and very — — iples.. y advan-. 
tageous to users in point of economy, ory À work- 


British Electric Tramways and 
Limited.—Ca 
construct an 
ways in En 


wa Wa 
Lend Wales, and to work the mme by 


Angove, 27, | 

Street ; J. A Bunhill, 42, A Park, N; J. Walsh, 
81, Gracechurch Street ; F. H. Bromwich, 13, ‘Upper 
Woburn Plage, . The: first directors are to be Mr. J. W. 
Haynes, and two to be eleoted by the subscribers. 


_ Remuneration £10 per cent. on the net profits. Mr. 


and Baynes, of Tale ot 
ineer company. Regis- 
Sth by J. C., St. A 


OFFICIAL RETURNS OF ELEOTRIOAL 
i 
B Electric Tram Company, Limited.— 
3 1 of this — \ À up to the 
12th inst., was filed on the 13th inst. The nominal 
capital is £30,000 in £10 shares, the whole of which are 
otted. Upon 2,850 shares the sum of £6 10s. per 
share has been called, and the full amount has been 
remaining 150 shares. The calls paid 
amount to £20,021, and unpaid to £4 
or The 


Eastbourne Electric Light Company, Limited.— 
annual return of this company, made Ak to the 8th 


ult., 


-was filed on the 14th inst. The nominal capital is 


£50,000, in £10 shares ; the shares taken up being 1,012 
ordinary and 40 preference, upon which the fall 
amount has been called. The calls paid on the ordinary 
shares amount to £10,120, and the preference shares are 


considered fully paid. 


Electrical Accumulator Association, Limited.—The 


statutory return of this company, made up to the 14th 
inst., was filed on the same 54 The nominal capital 
is £10,000, in £10 shares, 450 shares have been taken 


on July 17th, 18th, 19th, and 20th he feature ofthe | 
0 ag aa m ataining in order. 2n0 maxers senc | 
full particulars to enquirers. | 
| 
NEW COMPANY REGISTERED. 
| — 1 also to carry 
on the business of an electric ight company. Signa- 
: tories ig 1 share each) : J. W. Haynes,, O. E., Forest 
| Gate ; acery Lane ; 
employed as a motive power in France. project is | * | | | 
now before a Commission of 
at La Chapelle. The La Chapelle well was 
| finished in March last, having been began 24 years ago. ; 
It reaches a depth of 720 mètres, and the water, left to 
itself, rises to a height of 35 mètres above the month. 
| It furnishes 6,000 cubic mètres of water in 24 hours. | 
The proposal is to utilise: the power furnished by the 
well in generating and distributing electricity for | 
ighting and motive purposes. One object mentioned 
gating © 16 Dark ne Butte cnanmor | 
4 : 
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rE, 


at the 

e rd day of 

as special resolutions. 
1. That the Maxim Weston Electric Company, Limited, 


up voluntarily. 
2. That Mr. John Marks, of 113, Great Russell 
Mr. J. e 


Road, 
liquidators for the purpose of such winding 


the draft agreement submitted to this 


pressed to be made between this company and its liquidators of the 


Alliance Bank, 2, 


Telephone Compa Austria, Limited.—Cou 


| RULES AND REGULATIONS FOR OVERHEAD 
CONDUCTORS FOR ELECTRIC LIGHT AWD 
POWER. | 


Tu following are the complete rules and recently 
issued by the New York Board of Electrical Control :— 
I. No two lines of poles bearing conductors of a like class shell 
be erected on any street or avenue. | | 
II. No two lines of poles shall be erected on the same side of 
street or avenue. 


III. Poles shall be set in the sidewalk 12 inches from the out- 


— 


oth , except at street corners necessary 
in 650 8 running on the cross street. 


VI. All erected for the purpose of lines of more 

two light or power wires shall be at forty: 
feet high, uniform in , ht and from top 
bottom—a very dark colour from t toa point eight fess 
high, and a dark green colour 


XIII No wireshall be stretched within four inches of any pole 
building or other object without being attached to it 
lated therefrom. ‘ 5 


XIV. Every wire must he distinguished by a number plainly 


allowed to remain after lamps are taken away, except in cases 
where it is positively -L the lamp will be sequen’ Sie 


XVI. All arc lamps must be go placed as to leave a under- 
neath of nine (9) feet clear between lamp and sidewalk. | 
XVII. All wires must be stretched tightly and fastened to gles | 
or porcelain insulators, approved by the expert, with a strap of 
the same kind of wire. 


XIX. All joints must be as well insulated as the conductors, 
and the insulation of joints shall be maintained. | 

XX. Every line entering a shall be controlled by s 
cut-off, placed near the entrance, in t, and easily accessible. — 
XXL, No wires shall hang within twenty foot of the Pes 
at the lowest point of sag supports. ioe 
XXIL Ts the constrastion of lines the insnlation | 
mus a Y board writing, 

inealation resistance be maintained in 
volts. And under no | shall’ ur ers wire be 


XXIV. The insulation must be throughout the 
circuit, and if is part of the 
cuit, and can be touched, it must be insulated. 2 

XXV. All conductors shall have a resistance, uniformly d, 


7 2, 
* 
* 


1 
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704 
tested this machine, and I express the opinien that it has been 
very cleverly thought out and is 1 There are, 
however, some points of construction w 88 
considered in manufacturing these machines, and I be pleased 
to enumerate them if requested. If suitable articles are selected 
for sale by these machines, at prices ranging from 2d..upwards, I | 
think the electrical automatic box is the best apparatus I know 
: for the , because it enables a combination of coins to be 
used, which is not possible by any mechanical machinery I am ac- 
quainted with.” 
a The Chairman, in answer to further questions, said 7,000 shares 
were subscribed for by the public, and 100 each by the directors. 
The vendors entered into certain under-writing 4 
and obtained from friends, which, in view of large ide of curb, and no pole shall be placec thin 10 feet of am 
reduction in price, they said now it wasnot worth while carrying 
Mr. Stead: Allow me to say the vendors are not the patentees. 
We never gave tees. All we have received ia IV. All poles now standing, or to be hereafter erected, shall be 
branded or stamped with the initials of the company owning them, 
at a point not lees than five nor more than seven feet from the 
eurer group of cross-arms, or where neces- 
8 a wire of different must 
* | 
V. Electric light lamp- in with the 
but was not able to take bythe board 
| 
and any of money. f 
Gailey ac and try the company for another year. à 
Reeve that, the directors so few in number, VII. Ali poles for not more than two electric light | 
slowing’ De appointed a nue Ge with them on wires shall be twenty-five feet high, straight, uniform in sise, and | 
the e painted from top to bottom—a very colour from the side- 
Evans, Major Murdoch, and. Booth, were all walk to a point eight feet high, and a dark green colour above | 
shareholders, 5 report to an ad- that. 
meeting of the shareholders, to be held at an early day, VIII. Cross-arms shall be uniform in length, strengthened by | 
9th. braces, and painted the same colour as the poles ; the cross-arms 
uce Jones seconded this amendment, which was then put of each company being distinguished by some characteristic 
and carried unanimously, and the meeting was adjourned to mark. 3 
January 9th, after a vote of thanks to the chairman had been IX. Each line of poles must be run on one side of the street 
accorded. only, except when abeolutely necessary to change to the other 
| side; bat this may only be dane by the permission of the board 
si of its engineer or expert. | 
Maxim-Weston Electric Company, Limited. X. Electric light conductors must not be placéd upon fixtures. 
3 meeting of this company is to be held erected or maintained for supporting wires of the other ‘cles, : 
at the Cannon Street Hotel this afternoon, when — 2 — namely, those for signalling, except by permission of the board. 
mee XI. Poles shall be spaced, and about sixty to the 
1888, will mile. This requires cn the short city blocs of 260 feet, alter- 
| be wound ’ | 
Street, W.C., XII. All conductors shall be secured to insulating fs 
and not easily worn by abrasion. Whenever the insulation 
hereby appointment | 
up. 
Upon the conclusion of the confirmatory meeting, a second 
M don meeting will be held, when the following 
: resolutions be proposed as special resolutions :— 
au consent to the regi on of a new com to | 
named the Maxim-Weston Electric Company, Limited, with a LV, Ho unused from electric light circuits 
memorandum and articles of association which have already been 
| prepared with the privity and approval of the directors of this 
company. 
DUS Parl, 200 IMAXIIN- VV ESLOR BICcturic ny, mite, ¢ 
' the other part be and the same is hereby — and that the 
said liquidators be and they are hereby authorised, pursuant to 
Section 161 of the Companies’ Act, 1862, to enter into an agree- 
meht with such new company (when iucorporated) in the terms of XVIII. All connections with lines of electric light | 
the cid Pat, aad » shall be made at right angles to the same; and connections to 
modifications as they expedient. shall be run straight across to the building and thes 
| Anglo-Portuguese Telephone Company, Limited.— 
Ho. of the € pec lot ment, 
: will be less income tax, on and after that date by the 
Bartholomew Lane, E.C. 
n 
| 
paid, less income tax, on and after that date by Messrs. Martin 
and Co., 68, Lombard Street, E.C. a 
The Western and Brazilian Limited. The receipts for the comes on, effort m made to remove 15 at ont 3 
: December 1 after in the t must be discontinued until the | 
in this the current m 
The West India and Panama , Limited. The estimated 
| £2,790, as compared 
* week ending December ath The trafic recetpts tor 
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D pated, of not more than 30 ohms per mile per ampère, and propor- COMPOUND-WINDING PATENTS. 
local suthorities in | 
* J. All existin of the au Execrric 
to the placing of and Kina, Brown & Co. v. Anato-Ausrican Buven 
tinue in force, except when in conflict with these rules; and the Light CORPORATION. : 
aly ‘rules and regulations of the New York Board of Fire Under- 
writers must be strictly observed. (Continued from page 678.) 
hall — held | 
| board shall operate acto a8 & 
 d such violation. * Thursday, December Gth. 
xx Whenever hereafter com shall * 
any fixtures bearing lamps or other gg À + | the purpose of light- with by Mr. Grama Muruar. | 
ary — I suppose Varley’s machine as it stands [machine in court] 
of the city, the 8 y su might quite well be used as a series shunt machine ? Not as it 
to the fo provisions, and the same is hereby expressly stands ; it ought to be connected u 
| be made u condition of said permits. At ek time when, by ation Win you not say that that would be a natural way of 
2 of the city authorities, the contract for lighting any such streetor that machine the series shunt ?—Perfectly n 
rs If you were told that that machine was used with a lamp such 
erecting poms * as was lighted the 
A thereof, yield possession and ownership of the same to the said =, sonetism of the machine was observed to y increase from 
| other company obtaining the new contract, except in cases where what it was before the lam was lighted, would that show u that 
4 the company owning the lamp-posts prefers to remove them. the machine had s coil which was working in series?—It would 
tale ͤ me tt had coll working 7 In an 
fixtures y in use—su — re- Why ?—I could not necessarily. 
nore moved from the streets, avenues, and highways of the city. When ag 1 
five an old is taken down it must be removed from the streets the You see the hypothesis I put to you is that the magnetism of 
» to same day. New poles must not be brought upon any street more the machine was observed . 
feet than two days in advance of their erection. Any pole that shall The lighting of the lamp is the closing of the electric 
Bureau brances Departmen orks, means t in w lamp is ?— 
and the expense of the party owning it. by 
ide- XXX. From and after January 1st, 1889, no y shall do And if the increased by means of the electric cir- 
Ove of are electric lighting in the city of New York without a cuit in which the lamp à ia. how eval À be except by a portion of 
| certificate of the board, granted on the recommendation and after the coil round the magnets ?—In this short time for con- 
dy inspection by the expert of the board, to the effect that its lines sideration, I know of no other way. 
rm y with all the rules and regulations of the board, and that Take from me next that when the lamp was not lighted there 
istie its plant is in condition for the doing of its business. The was considerable magnetism observed in the machine, as evinced 
„ force of the to continue until changes are made, of by sparking at the brushes, and by actual magnetism being felt by 
rod which the board must be notified and approve, or 80 as the keys, would that indicate that there was magnetism communicated 
ther plant and conductors remain in the same condition as when in- to the machine either by shunt circuit or by a separately excited 
dor epected. | circuit ?—It may mean either, or something else. 
XXXI. Every lineman must wear a badge in a conspicuous What is the something else? Is there anything else ?—The 
, giving his number and the name of the company by whom Permanent the machine itself. 
Ores . In 
less, : is W t iron, I think, is not a permanent magnet ?—In any case 
i. XXXII. All permits of the board for overhead wires and fix- 8 deal. „ those ends are cast 
the tares are granted pending the providing of king & good 28 
of the street or renne "Witness examined the machine, and found by chipping the ends 
. XXXII aug 4 : with a chisel that they were of wrought iron 
| member or officer of the board, and every in- Being it is soft iron. Don’t you agreo that in a 
1 re well as every member of machine constructed of soft iron, the residual 
= any kind is being done | and would be very small ?—Comparatively amal 
XXXIV. No permit shall be for the erection of any If it was noticed that the ets were excited before the lamp 
| magn 
nor for the renewing of lines exist- circuit was sand that that was seen by holding tools or keys 
pole, ing in any street, avenue, or highway in which underground towards them, would not that be strongly indicative of ei 
os toh promet fa, and these 
ow the commu as , 
inly XXXV. Every line, pole, fixture, &c., must be kept in thorough connections, there could not be, I think, separate excitation with- 
ve order, repair, and conformity with these rules and cations, out altering these connections ?—These connections are made to 
be - a penalty of forfeiture of all permits granted to the owner by alter. | 
2008 board. But the general permit under which these repairs are Coupled as it is at present, it could not act by means of separate 
pin to be made dues not cover the erection in any street, avenue or excitation ?—No, coupled as it is now. It is coupled now as a 
highway of any new poles or other similar fixtures, and has abso- series machine. 
lately no reference whatever to lines which have been ordered Or as a series-shunt ?—You cannot say it is coupled as a series- 
der- underground by the board, and which the Mayor has been requested shunt unless you see the with the magnets. . 
to remove. In the case of such lines, where notice has been given As far as its connections with the commutators are concerned ? 
jess that underground accommodations have been provided, andthe  —Yes. 
> of det dat notice required by law haveelspsed, and the Mayor has The idea of this machine being pure series is inconsistent with 
en requested to remove the same, companies owning or operating the second coil, is it not ?— Yes. | ae 
3 mid lines are not authorised to make any repairs or connections, So that, if not cou series-shunt, the only other way to use 
* or to go upon the poles bearing such lines for any purpose whatever, the other coil would for separate excitation ?— Yes, probably. 
Le H. the said lines of electrical uctors in con- It might be a shunt from the outside circuit. 
— ty with the directions of the board. Any deviation from this Of course, that would be a shunt circuit, would it not? A shunt 
og 2 passed at a regular meeting of the board, ss eee but to something quite outside of the 
XXXVI. Every company or , wires or fix- Witness sketched a ill his view, but under 
by 8 teres must make and leave, at phone pf may at the office examination Stknowledged'it. did mg a series arrangement 
„ the board, such records of the fixtures, &c., which they are at all. 
nent eg sad of all of the same that they have in use, as are re- Is the commutator of that machine cylindrical ?—It is of a 
| engineer and the electrical expert of the board,and _ cylindrical shape. * 
— XXXVI as be prescribed by them. And do you think its segments are detachably attached ? Not 
the : ta on The companies or persons owning or controlling poles except with violence. 
be en for à or avenue, erected under permits of this board or the Don’t you think they could be taken off with ordinary tools ? 
dred other Electrical Subways, shall allow the same to be used by No, it would have to be done with violence; it was done with 
» be. Companies or persons operating conductors for similar elec- 


violence. 
trical service when authorised 80 to do by the board, on tender of His Lorpsuir : Could it be done without violence ?—P it 
Partie, compensation, to be determined by agreement between the might, but I can hardly think of any way without prising them 
77 — In default of such an agreement, the amount off. 
ere Compensation shall be determined by the board. This rule Mr. Murray: Could not you drill the screws off ?—You could. 
Ps ** contract on the part of each company or person owning In Brush’s commutator you find, do you not, that the segmente, 
board, but ng the poles on any street or avenue, not only with the r, need not be of metal, or, in fact, of any insulating material 
tete, be also with each company or person who shall, under its at all, but may be represented by an omission ?—The arrange-. 
this join ; qualified to demand the privileges it confers, to permit ment always was of metal. 
cant there of les. And in accepting any permit, the appli- Witness read the specification and found that the segment could 
by himself to this agreement. be represented by a space. | 


| 
= 

| 

| 

| 

| 

| 

| 

| 
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Tho object of the spaces is to cut the armature out of electrical 
es. 


That is a useful object, I suppose ?--Yes, it was well known to 
be a useful object. 


the alternative which I showed you upon page 10, line 45—that 
is to say, to make T a mere space P— that T is the same 
to in 45—which I didn’t think of till now—yes. 


Well, there is only one T ta 


Do you find any indication in the 
tion ?—Of what; of a wearing segment? 
No, of an ng segment, which is not a wearing segment? 


of the field magnets. don’t that series Shunt winding ?— 
the commutator is arranged as shown in fig. 17 I think it would 


be so. 
Taking that model and asking man how those field 
were worked, wouldn’t he say «shunt wound ” ?—Yes, I think 


80. 
By the Dzan: What do you think a workman would 
attach to the word “ divert” in 1876?—To divert the electricity, 
it the idea of separate circuit excitement was meant and 
not 
Do that it is » to reconcile one with another all 
the anaes and — Varley’s specification ?—No, 
Is ee ee 8 specification as a prior 
thas it any electrical workman 
seeking to construe it ?— Yes. 


What in your view would be an arrangement which would 


make the nearest approach to a recon of the different 
passages ?—I think separate circuit excitement. 

As used by Wilde, or as suggested by Varley himself in his 1867 
t ?—As suggested in 1867 patent: an improvement on 

rate excitation from within the machine onde ge de 
from an external source. 
| you construct a machine that would work when you had 
an number of loops and bobbins with an even number of 
— 1 gaat not see how you could have it with a 

mac 
„ 
— Yes. 

e 9, line 19, refer to the 
connected from one te the the 
disc of the commutator ?— Yes. 

That being so, that does not suggest that the commutators are 

connected in series with one another ?—It says the brushes. 

Does it merely suggest the connection of the one brush with the 
brush on the te side ?—It says the brushes are connected. 
Acroes the of the same commutator ?—Probably. across the 
end of the same commutator, it may mean. 

Your view is that fig. 17 shows a series wound. In 
page 10, line 52, it is in describing fig. 11, of which fig. 17 is 

bins. con ve as e simple series arrangement 
i of a two pole machine, and 
— but aimple series 

e passage i t sim 
winding ?—That is consistent, I think, only with the simple series 


ding. 
Do you say the same of the passage on page 11, line 52 ?—I 
don’t think it excludes every arrangement, but it points to the 


series ment. 
By Mr. Murray: Fig. 11 shows the mechanical arrangement 


ma 
And has no in the world to do with how the field 
are worked — that it refers to fig. 17. — 


His Lorpsair : “yee from the question of fig. 17, and what it | 


may say, is there in passage on page 10, lines 50-2 

—No. 

Arup Hicks, overseer of the 


Graphic Illustrated Newspaper | 
Companies’ Electrotyping Company, = that in the spring of 


1883 his firm a dynamo 
Company. It had been put to work on electrotypi 
working ever since. During the five years there had been no 
difficulty due to of the poles of the machine. 

By Mr. Murray: The machine worked on copper. Nickel, he 
was aware, had pee tendency to reverse than copper. 

Professor Sir WiLLiAm Tnonsox, Glasgow, examined by the 
in practical the laying of th 

e ce the laying of the 

Atlantic cable, 1866-7-8—and — familiar with 
of dynamo machines which had been in use duri Deine à dopey 


I shall ask you, generally, whether the ment 
—series-shunt winding, in other words—was, in your opinion, a 
marked and valuable improvement upon previous arrangements ? 


Alt was so. 


In particular, was it a valuable improvement upon the shunt? 
And upon the series ? Les. 


the Brush patent ?—I 


passage ?—The 


.carrying out the instructions as to the groups and comm 


statement of electrical th 
What is absurd in 1888 was not a bit abs 


Was the shunt —— and practised at the 
don't think it was known an — 
Indeed, I have reason for saying so, because I heard of 


was in common use in 1876. 
as what is now called compound winding known at all to 

as there an known elec. 
tricity was divided on the 


far as shunt was known and it constitutes a bifurcation. 


of Varley’s 
I ask whether, in r t, any electrical workman in 
1876, reading t — ood have had disclosed to him the 


Do you think that it would have been easy for an electrical 
workman at that date, reading the 
reached any conclusion as to what 
he would have been very much puzzled. I have been puma 
within the last month to understand it because of seeming inen 


sistencies in different parts of the statement. 

The puzzle, I presume, would have been all the greater in 1876? 
—1es, y 90. 

And were the puzzles such puzzles as would actually 

e ordinary workman ?—Y 

W you just mention some of the which you found it . 
difficult to reconcile ?—The first sentence : * Part of the eleo 
tricity developed by the machine is di to maintain the 


was to be obtained. The workman of the time would 


consider he was to get a part of the electricity and divert it 
from the external work of the machine to sustain the power of the 
magnets. I find “ the ing portion is used to produce the 
electric light.” If that is divided into two in some way, this 
would be clear enough, provided the portion is used 
the idea that the remaining portion contributes in any way to the 
magnets. The 


LB 


soft iron magnets with two insulated wires, one ha 


resistance than the other.” This is not the way of 


fied in the first sentence, and so the reader becomes 
the first 215 
sen . e on : “The ul re- 
sistance is alw closed. and the cireui t of less resistance is used 
for the electric light.” These words certainly would imply tos 
I think to a reader now, taking these words 


of com win , which he knows from sub- 
pound winding 


is not sufficiently clear to give 
to the workman. : Witness went on to state how a knowledge of 
Wlide’s machine might help to — —4 the difficulty. 

You do not suggest that Wilde’s machine would 
reconcile all the inconsistencies ?—It would give an idea to 
the workman to carry out the instructions. 

Su the workman were not to stop short at this point, 
put the specification aside as a conundrum, but were to go 
to the patentes poetions t, or to the previous part of 
specification itself, would he, in your opini 


, derive 
light, or would he be additionally puzzled ?—I think ‘he 
be still somewhat puzzled, but I think he would see his 


which are given in different parts of this 2 There is 
point, however, that would be a considerable difficulty to 
that is, how to reconcile the statement that there may be a2 
number of groups with the statement: “ The alternations of 
and south poles, between which the bobbins revolve, . 
to the number of ps.” That reading is quite 
with the meaning of their being an odd number of groups, 
the number of pairs of poles must be even. 
What does the odd number of groups 
be made of any odd group ?—It implies that each one of the d 
number of groups must be coupled up in itself independently 


REF 


appear to you to be 

be called, only I do not wish to use ? day 

„ t late in the 

or the to modify is language. 

Witness: I don’t like to use that word with reference toa 
varies 90 


because lan | 
in 164. 


—— ——ͤ— — —e 


ECEMBER 2 
= ELECTRICAL REVIEW. * 1, 188 
And is the description in the Brush specification such as 
tion without any difficulty ?—Yes; it is quite clear and 
of which segments are 
_ separated an insulating segment, 1. It would be possible, — s comm n had 
myself the very first — 4 shunt machine for electric light. 
ing. I got it from Siemens with some difficulty. The series 
arrangement, I believe, was in common use in 1876—I know ft 
was in 1880. The ment of which Wilde’s machine is 
—No Hon t think 80. 

Witness was directed to the passage on page 8, lines 38 to & 
system of series-shunt winding — No, I think not. 
netism of the soft iron ats. ion t think 1 Lite ¢ 
how the | a 
the 
known ws doing this, but the method I prefer 
and not ChinKiInc 
sequent use—two Circuits, One Circult OF larger Tesistalce 
always closed, and another distinct circuit of less resistance, which 
is used for the electric light. 

When you speak of two ane See you mean having 
separate sources ?—Separate circuits having se sources. 

I the workman aimed at reconciling the Alete he would. in 
your opinion, probably betake himself to the ~ circuit 
arrangement as being the least inconsistent with the whole 

Are there various other passage in Varley’s specification whic | 

| 


first in 


sz 


21 
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— 


is now known and recognised, what do you say to 
Taking wos capability of the — * just described, and 


machine is being converted into tism electricity at 
- = same time” ?—Witness was un to say that he had 
no idea what was meant. 

Witness read and commented on other passages of 


wi has | the on page 8, lines 19 to 21, 
taken in with the at line 38 on the same page, 
discloses a seri: unt winding. do you say to 


is used ?—There is no double winding printed here. 
How is the electricity is — to o 
arrangement on page 8 su ; what system 
17 the bobbins as described; . remember aright, of 


three each. 
Working on what system ?—Making a plain series machine. 


—He sperks of several well-known , and intimates his pre- 
understand it. The 


way. 
You do not find in the on page 8, line 19, or in any of 
— with excita- 


wings an nconsistent 
tion from an internal source having been the of Varley’s 


Is the result of what is there p 
arrangements made for the tation within the machine? 
ez; quite so. 3 


Is it view that if the workman went through the specifica- 
tion * its inconsistencies, what he would reach was 


source within the machine and not 


excitation from a separate 
series shunt winding ?—I think the most direct way that would 
occur to him of realising it would be excitation, but I 


separate 
think it quite possible even in 1876 he might have been led to the 
series shunt by the descripti . 3 


on. 
to examine Varley’s machine, Sir William said :—I am 
tainly — e imental one from the unusual number 


used in a variety of ways. 


ificati at all beyond a 2 out of the invention 
Kane in provisional specification ?—I should say that there 


py ap dd itimate working out of that which is 
crite hole of the claims, do they not, tend to increase the 


machine? — They give means of practically 


ing it true and of renovating it when it is worn out too much. 
6; is — À a — or under the 
upon the surface machine would be con- 

siderably diminished 


?— Yes, by pu in bearing pieces to 
brush falling — ol various. 


Have FA 
Hew bo been shown the Wilde commutator ?—Yes. 


power 
Does it strike you at all as an anticipation of the Brush com- 
inet’! have not had an opportunity of looking closely 


by Mr. Grama Munnar: You told us that 
not ordinarily known 


Peeing segment, and yet not to lose its 


ou are aware, are you not, that Wheatstone had disclosed it in 
* communication tothe Royal Society ?—Yes, but not clearly. I 
scarcely consider that to be an 


on. 
is treated as a shunt arrangement, even by Siemens ?—Yes ; 


familiar with ental machines. Varley’s machine cer- | 
loose . Isu the machine might be 


a commutator for each 


8 more credit, I think, was given to Wheatstone than possibly 
* - 

rk out adaptations of the principle, he treats ae it appeared dle 
work ou e , ts as it 
closed by Wheatstone ?—Yes. 

You know Clark’s patent. There is no doubt about it?—No; 
that discloses it with great 

bifurcation 


simply apli 
or res one, was, of course, | 
well — for a long time — Tea, in telegraph wires. ä 


I do not suppose you one moment that that was an 


Now I come next to the that you say are 
Varley’s patent, and the first, T think is, that 
shown how the part of the electrici diverted to ma 


and come to 


electric light.” Now you of that is read “‘sim 
or only? You say that the natural monte of the sen 


word 
— Les. 

Are inclined to the reading of electricity there that it 
rather than electric 4 would not 


meaning 
But what do read electricity as meaning; is 
or e current ?—I do not know; and I 
woui 
struing this sentence, it would be the same g which term was 


If electricity meant electric energy it would be true to of a 
of the electricity developed is diverted, 
&c. ?—Yes, that d be the meaning. 

take it as meaning electric current. You quite 
| say that you the second portion as the 


if 


ae 
72 


dictory, but the first sentence is very misleading. 
portion of 


and producing the electric light.” 

the additional function which it was 
to perform 7— That implies that 


the current through which the 
electric light is maintained does pass round the m: | 
And, therefore, that is consistent, and, indeed, ive of the 
ies portion of a series-shunt machine ?—Quite so. 

dealt with, first, the which is diverted, and „ the 
» which is used to prod electric 

These two are exhaustive of the whole ?P—Yes. 
The first is consistent only with either shunt or separate 
tion 7—1 think it must be held to mean either the one or the 


You could not an else ?—No. 
ow doen that a machine as 


the by. the, 
e ets by the arrangement an ex 

the magnets either by a shunt arrangement or by separate excita- 
tion from the armature ?—Either by shunt or in a separate cir- — 


of the series shunt 


imply two circuits. 5 
ow, if you notice Brush quite clearly describes the series shunt 
ment and uses precisely the same terms ?—I think it very 

likely, because circuit is continually being used for branch. 
His Lorpsuir: Then it might have used by Varley in the 


Mr. Gaa Han Murrar: Now I have this that the machine 
as described here must be a machine which has a series connection, 


same ambiguous way ?—It might. 


but may either be one of excitation or may be series shunt ?—Yes. 


Now I understand first of all that int to a passage on 


you 
| 7, line 15, dealing with the number of bobbins in each p. 
Now 


I think you admitted that it would be mere to 
think that when he uses the words “ correspond in number to an 
uneven number of bobbins,” he means exactly the same number 
as the magnets. Given an even number of magnets, or fields as 
you put it, of course the number of bobbins may be either even 
or uneven in number ?— Yes. 4 

Now you say that Varley at line 15 says that the number of 
bobbins may be 2, 3, or 4, and that the number of commutators 


may correspond to the number of bobbins forming a group, or be 


increased in number ?— Yes. 


there are bobbins in the group pas 
It follows that you may have either a machine arranged with a 
commutator 
—Yes. 


| 
| — ELECTRICAL REVIEW. | = 
! ES ie because the force consumed in giving force to 
date of 
and ended by saying that if the directions were followed the | 
machine constructed would be a bad machine, and if the special | 
arrangement of commutators were introduced the machine would idea beyond an electrical workman if he thougt necessary to 
bifurcate the current ?—No 
8 * turn to figure 17, where you find a va of section which 
8 to 10, ents of commutators, do you find that a double winding | | 
nce 
= * in | 
him the | 
| 
lectrie 
to have | 
— 112 11 in th t line 38, th patentee does not | 
e a n | 
incon winding arrangement, but | 
s the preference to that over other well-known ways ? 
1876? | 
actually | 
= | 
he eleo- | 
he new arrangement ?—No. | 
se If you turn to page 7 and look at lines 15 to 19, do you find | 
ne would provision made which pointe to separate excitation within the what occurs in the series machine ?—It is not absolutely contra- | 
machine?—I find the provision of as many commutators as there | 
are bobbins. These commutators must necessarily then correspond 
to the groups of bobbins. If there were three bobbins in a group 
there will be a triple commutator for each group. the electric light ?—Yes, but it also does something else. 
Well, now look at lines 43, 45 and 46 of Varley’s specification, 
which states “when the electric light is being produced the 
greater portion of electricity passes through the circuit of less 
e es are not e . 
f it e, taking the machine as it stands, to say 
how it was — It — be — in 1 with the usual other. | | | 
* with e mental machines to the couplings loose. 
it were a —— used in work I ie no iene wires. described 
Now I will come to commutators. Have you studied the pro- . 
visional specification Haddan's ?— Yes. 
And the descriptions in the final specification ?—Yes. I have 
also studied the claims. 
Will rou tell me whethe in vour vien ne aime ir he nna en A + this tion 
ow, your next point agains description: 
was when he — of two circuits, and you think that that rather 
does not indicate a bifurcated circuit?—No. I think the words | 
| 
think the 
t from Brush’s. In this the t,. N “wis 
8. In case wearing segment, No. 27, 
attached by screws from the inside, in order to keep it off the 
| — e is fred by screws 
the outside, as Brush’s is. But these screws have not the 
jently of 
on which Now that shows that you may either have one commutator for 
ay might | Ctosr-examined each group 1 for each bobbin ?—Varley calls three 
winding commutators commutator one m 
the day 1870 or 1880, be for each a 00 assiste os am as 
se to 


—ñ——ͤ— — —— 
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The different electrical effect of these two 


Is the result of this that when you-have the bobbins in parallel 
vou have more current and less potential and when you have them 


The hypothesis which I have put is a hypothesis which does 
describe a machine which, — — he 


And it is a different machine from one of the types which is 
lines — Tes. 

Now, there were a that my friend called 
your attention to next where Mr. Varley sa 


Well, „if wrong, would 
not make any difference upon the wor of the machine ?—The 
one which the founded upon must be admitted to be 


one 
of the revolution. That is not a bad thing ?—Oh, it 
is a very good thing; but there remains a throwing in of the 


1 it ought to be, that being done because of a 
false theory 
In fact, you think that Varley’s actual apparatus for cutting 


‘PROCEEDINGS OF SOCIETIES. 


The Society of Telegraph-Engineers and Electricians. 


a while a man, and when just 
upon the — of his — 
of which he. had been the introducer. 


“= 838 for at the next meeting. The number of 
considerable —5 
and 8 associates having passed away; while 4 foreign members, 
9 members and 14 À had retired. 
The council had awarded the following premiums : the society’s 

premium of £10 to Professor S. P. Thompson for his paper on the 
‘Influence machine from 1788 to 1888;” the Paris Electrical 
Exhibition um, value £5, to Mr. A. C. Cockburn for his 
per on “ fuses ;”” the Fahie premium, value £5, to Mr. 
E. Stallibrass for his on “ Deep sea so i ection 
with submarine telegraphy i 

which gave the te xing a bell at the 
end of ten minutes when a er th 


were not closed the question of his being allowed to continue 

e Nomen Committee had a draft but 
ite final approval had not yet been 


society in 1883 for the prevention of risk of fire arising from 
ting in bringing 


electric ligh 

r one set of 
rules, to i from time to time, as occasion required, by 
which inconvenience to the offices, electrical engineers, and con- 
tractors would be avoided. The fire offices generally supported 
the committee, but the action of one fire office — 69 the 
society to limit their consideration to the general rules of 1883, 
lea the fire offices to issue their own rules as they thought 
fit. e Government having e 
the Paris Exhibition of 1889 M. Berger had suggested the 
society should communicate with the representatives of electrical 
industries in this country to ascertain if they would exhibit. The 
council consented, and the necessary steps were taken, but the 
result was not sufficiently satisfactory to encourage the council 
as a body to act in the matter. Several members of the council 


oreign members, 7 members, 


s 


had, however, been nominated on the Mansion House Com 
and they would look after the interests of exhibitors ‘ 
The financial position 14 society continued but 


largely 
extra meetings and the more frequent issue of the Journal. | 


The students’ been a | successful, and not 
had the principal read before the society been 


but the students themselves had also several 
RE eee introduce the new title of the society 
w h, on the 1st January next, would be called “The 

of Electrical Engineers.” The report was adopted, and votes of 
thanks were 


society. 
The adjourned discussion on Mr. H. Edmunds’s paper “On a 
system of electrical distribution” was resumed. . 
Mr. Morpgr: The meter which Mr. Edmunds proposes to use 
from the description simply to add up the number of 
received by the cells in a given time. is counter did 
not, so far as he understood the author, take any note of any 
the people a the station supplying any or 60 inte 

e at the ion supplying sa or 60 ampéres instead 
of 70, it appeared that the meter still charged the customers fer 
70 ampéres. What saf had the consumer that the meter 


cussion thereon, and also noted the various comments 

journals and other quarters on the subject. It has occurred t 
me that I did not give sufficient data or details in order to make 
the fully understood in all its bearings. I think that 
M 8 qu n is one among others that will show that, and 
we use isa d through which the current passes 
comes from the c main into the batteries. This 


Lie 


is so wired that if an under a 70 ampere current comes ia 
it does not respond; the consequence is that if the central station 
sends out 60 am they rr 
send out more 70 am it is their loss ; and if they 


out exactly 70 amperes we the number of 
which are a fixed quantity. We know the time recorded 
each distributor, we know the potential required in 


it 


properly it that it is 


got over by charging a fairly low rate 


E 
E 


at 
tir 


attained by much simpler means, or might be shown to 


necessary; therefore, if you will allow me, I will not merely 
reply to the several questions raised, but will add to 
my previous remarks, in order to make you more in : 
acquainted with the subject, for one is sometimes ant to 
superfluous to inform our audience about small 
which really are necessary to be recognised, in order 
er repeat myself, or give you obvious or well-known ini 
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ate 
ÊR 
TUT 


y 
be all right, but that the means for carrying out the 


q 
have simplified the apparatus, so that, ins 
inches by 9 inches it only measures 12 inches by 7} inches 
all. Instead of 32 contacts there are only 8; and instead 
costing £25 to make they ought to be ced at less than 


1 


at 
FES 


open 4 
lights to go out. This, I think, deals with Mr. Preece 
apparatus 


8 


being 

circuit, for all the changes are made, either by giv 
tive path to she current through the cells, or 
resistance. There is also an absence of fumes to 
working parts. Mr. Reckenzaun remarked that he 
fumes of tke gases evolved from the cells 

rather hurtful to an arrangement of that kind. by 
gas but slightly, and the bubbles, when liberated, are rng a 
a cover of solid paraffin, which ents e , the 
escape of acid spherules. The hy r i 
the solid paraffin cover in bubbles, there condenses, & .. 


is it not, that in the first, the bobbins are arranged in parallel, and 
in the second, in series ?—They may be arranged either in series 
ne in the circuit. 
" current and more po — Yes. — 
| With a machine where the commutators were all connected in 
series, is not the idea of separate excitation necessarily excluded ? 
—Not necessarily, because one group might be kept out of the 
loan of their rooms for the meetings of the society, and also to th 
SUrUCUIOL, ge Ait: ery 7 notentia which ne could 
obtain — Yes. 
| . you you did not like to 
call that absurd. Would you like to say that words used by you 
now would necessaril y be quite correct according to scientific 
know in 1898 ?—] hope not. 
> ily measu an was pre y, 
Mr. H. Epmunps, in reply, : Since my a 
Electrical Distribution,” 17 have the de 
Well, the actual machine for carrying out the method. The 
is not as as 
Brush’s was afterwards ?—I think probably it would be found to 
be not so well proportioned as it would have been if the principle 
had been correct. 
Now, does it not come to this : that while it acts satisfactorily 
80 far it would have acted more satisfactorily if it had been cut 
out for a bit longer ?—I think so. 
(To be continued.) 
| | | and in that way we ge 
sugge D CE re Ping consum 
I think we can very fairly satisfy 
| À for the system something more th 0 
Tun Seventeenth Annual General Meeting of this Society was nel RS 3 
held at the Institution of Civil Engineers on the 13th instant, 
Mr. Edward Graves, President, in the chair. 
The PRBSIDENT referred to the death of M. Gaulard in feeling 
terms, and said that it was most _ and a as M. | 
e Secretary read the Report of the Council, which stated 
that the number of new members elected into the society during 
the year exceeded the average, and included 19 foreign members, 
9 members, 104 associates, and 36 students; and 35 candidates 
¢ 
a Giscussion, and that if in o minute terwarc 3 remarbs 
that sum. In fact we have really stepped into the Wilt it will 
he committee ppoin tec D re à the es issued b the 
licated. The absence o 2 D € | 
| | 
| 


FE 

| 15 


5,231 
7 
nun: 


: 
: 
Le 
LA 
L4 


difficulty of slow à Tage - small 

engines, and the E.M uired to charge the 10-mile 

about 300 volts we could 
ensure 


practice, that any difficulties have occurred in this direction. 
having 23 
watts effi I remarked about 2} watts, and did not state 
it to be y that. I find on investi that with an actual 


24 watts they blacken too soon, and though the filaments last 1,000 


tem it is im t to know that we can depend on a 
certain w is y constant at all times. 
Several all were made as to the undesirability of intro- 
ducing into this I do not think that 


moter 
are essential, but I think orm very valuable auxiliaries, 
I think it is well to look to the absorption of more current 
from the charging station, means of motor and 
electro-motors, than would be taken by the demand on the bat- 
teries, in order to increase our revenues. Further, the cost of bat- 


teries is the most heavy one in this system, and although we 
— » yet, we have to meet a large demand for a 
time, it would probably be better to have a small 
t a motor generator, than 
to have the larger number, with interest and depreciation 
on, and which interest and depreciation could not be equal 
the revenue accruing from them. That is why I deemed it 
auxiliary, a necessary system. 
The important features of my system are the reduction and 
aim of the plant in the charging station, not necessi- 
that the engines should be running all the time at an 
absolutely constant speed, and requiring the —— attention 
such demand. The reduction of the pee at tbe 
station to a point not exceeding 2,000, which, as we have 
seen, is sufficient with a 70-ampére current to supply an 8 hours’ 
demand of 8,000 16-C.P. lamps on a 10-mile t, or by 
increasing and running on a double line (or in the 
method I spoke of last week, where the charging 
station to supply four hours’ discharge, whi:h is the amount we 
r would allow of double the amount 
work in a 


desirable in the interests of economy and 


4 


15 
11 
fae 
45 
F 
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se 


ks. 
PRESIDENT proposed a vote of thanks to Mr. Edmunds for 
his paper, and the motion was heartily carried. 
Scrutineers of the ballot papers 8 been 
H. Preece, on the invitation o 


are all aware, I am one of the original 
Pre + Society, and for many years have t some of 


5 


During 

ges have been carried out, their adoption not always 
being carried by the unanimous vote, or sometimes the vote of a 
very large majority of the Council, but most of them have cer- 
tainly been for the good of the Society. But one change that has 
been made I want to call your particular attention to, for I think 
I shall show you, as I certainly feel, that it has been detrimental 
to the interests of the Society, and it is a matter that affects the 
Council itself. In bringing this point forward it will be clear that 
I can have no personal interest to serve, for I have through 
all the honours that the Society can confer, and my action is 
therefore rather in the interest of those who may form future 
Councils than those at present acting on or who have passed 
through it. At one time it was our custom to submit a full and 
complete list of those who should constitute the Council to the 
vote of the Society. The Council, in looking after the conduct and 
interests of the y year after „ selected a list of those 
_ members who should be submitted for election. That practice 
continued very well, and was followed by most of the —— 
Societies, with the exception of our parent Society, the Institution 


4 


hours run at the station, thus giving 16,000 lamps. 
y 


of Civil » whose practice has been to submit to the 
members of he existing Council bat alee — 
the names of the Council, but also those of many eminent 


body. Our own Society and that of the Mechanical E 

the same. À — 
that the members themselves had not sufficient voice in the 
election of members of Council, and it was decided to submit to 
the Society a list containing more names than there were Council 


year after 
received from men whom the members be glad to see on the 
Council. Others who have agreed to 
have not been elected 


various sections and fields in 
electricity is applied, and it is evident that if the Council is to 
perly the it should represent each section, 

ent correspondence appeared e technical journals, 
“AT her has pointed out that, as regards — 
the origin of the society, the workers in which are 


over the earth, and the majority of whom are away from England 


ted. Telegraphy is a very important branch 

whom the would have been glad to 

council, i to submit their names to competition. There 

are many reasons which I could give in furtherance of the 

sition I am about to make, but pee one which I 

arge for reverting to our old practice is, not only is our 

can mention that one of the others, the Institution 
was brought 


represen of 
electricity, and two men who held gp = positions in it, : 
ve as members of 


Pa 


on the point, Mr. Par modified his original and 
moved —“ That the council issue a circular to the members of the 
society, them for their opinion on this question,” the cir- 
cular to state the facts set forth on either side. This was 
pr . W. T. and supported by Prof. G. Fonazs, 


The result of the ballot for the new council was as follows: — 


President—Sir William Thomson, F. R. S. Vice- 


ofice—Capt. P. , RE; R. E. Crompton ; Prof. J. A. 
M.A; Prof. G. Forbes, F.RS.; Sir 


A ballot fornew members took place, and the meeting then 


* 


Physical Society, December Sth, 1888. 
Prof. Reno, F. R. S., President, in the Chair. 


Dr. A. Gamgee, F. R S., and Mr. A. P. Trotter, B.A., were 
elected members. 
The following communications were read: Note on a Modif- 


capacity absolutely from the throw of a galvanometer, and & 
deflection through a known resistence produced by the 
error may arise from the imperfect elasticity of the 


are greater 

than can be conveniently obtained. The latter difficalty may 2e 
overcome by 4 8 known fraction of the potential difference 
used for o e condenser to deflection, 
and the former error may be reduced by observing the first swing 
due to the permanent current, i of the steady deflection 
roduced by that current. By adopting this latter device, the 
fogarithmic decrement need not be determined and the time 
required to make a measurement is considerably reduced. The 


formula for capacity (r) becomes F = d a where t = peri- 
odic time in seconds, o = resistance of galvanometer circuit, à 


and d the throws due to the condenser charge and the perme 


current respectively, and a and b the resistances in 
circuit from the ends of which the potential differences used to 
produce di and da are taken. 


The above expression is not strictly accurate, because the 


damping effects on open and closed circuit are not identical, 
in cases observed by the author where the dam 
serious, the difference is negligible. A modified form 
rocking key was shown, whereby the two throws di and és 


— — — — 


ai 
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{HB TELEGRAPHIC JOURNAL AND | 
ELECTRICAL REVIEW. (DECEMBER 21, 199 
This, I think, is the best reply to make to say eggs raised 
by Mr. Bate, and to similar remarks made by others. Mr. Bate 
and Mr. Preece thought that the proposition to run an engine 
ere is no achieving practice. Nor do we pay 
too heavily in our coal bill, for I find that in our ~~ 
e of the coal being 4 lbs. per H. P. 
it is about 3 Ibs. to eva 30 Ibs. of water. We over the 
II 17 OF. SOIT BY Uni na nas WOrkec very 
g indeed. Men of eminence will not submit to a process of con 
tion, and they decline to be placed on the list with men o 
least at 150 revolutions a minute. We have not found, in 
urs, the ps are not so useful, owing to the ening an 
higher resistance for more than 400 or 500 hours; but at about 
2°7 or 2°75, with a perfectly constant potential, so that we do not 
overstep the mark, even for a shcrt time, we can safely rely on the 
lamps coming up to their 1,000 hours. I find that a Lx ape 
enough to cause all the difference between length or of 
about to propose—“ 
practice of ne y election a complete list of the cot 
Prof. ForBEs seconded the proposition. 
A discussion followed, and after several members had apo 
support of the motion, while others objected to any hasty dec 
isbert Kapp, Prot. J. Perry, F. R. S.; à * 
Augustus Stroh. New Members 9 Counei W. Lant ! 
Sir. J. N. Douglass ; Prof. S. P. peon. Associate M 
| Council—Sydney Evershed, G. C. Fricker, Capt. A. E. Wrott 
R. B. Hon. Treasurer—Edward Graves. Hon. Audit 
Blundell, F. C. Danvers. Hon. Solicitors— Wilson, Bristows ait 
— Carpmael. 
he cost of the mains, 
think that what I have 
5 oe cation of the Ordi Method of Determining 
apacity,” by Mr. LX W. Wacuornsz, D.Sc. In determining 
following remarks upon the method adopted for the election of 
members of 
members of 
not 
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obeerved, and readings could be taken in opposite 
2 error duet torsion ofthe fhe 

mupsow pointed out error frequently arises from 
Do 4 appreciable where small condensers are 


steady deflection, when experimenting with condensers 
pe E. Fa., and believed they abandoned it on account of 
the difference in decrement on closed and circuits. 
Mr. | 
ing, on and open circuits, as unsuitable for ballistic 


| Purposes, and mentioned a case in which the latter was only half 


the former. 


the author for his , the PREsIDENT said that 
impro — — of known or 
apparatus, wo wa received ; and reminded mem- 
in i befure th Joie 


satisfy 
fect system in which the chief ends to be kept in view are :— 
2, Simplicity ; 3, Comprehensiveness; 4, Natural- 


in 

terms of others; for Simplicity, quantities essenti the same 

should be measured by the same unit; and to be C 

the should 

be Natural, its units should be 

ough arbitrary er or 

In the two systems referred to, correlation has been more com- 

pletely realised than any of the others, but simplicity is by no 


of 
.and the want of com 
ET Prof. cker at the last meeting 


length’ and mass when the quantities are expressed in the 
system, {and n and q the corresponding numbers when 
expressed in the E.S. hen 


ipractical unit = 3"—* . 1019 »~—11y +¢ electrostatic C. G. S. units, 


1 C. d. S. unit = 3-4 1010 (n— 4 11 (h=9) 
electrostatic C. G. S. units, the 3 arising from v being 
taken as 3 x 10' cms. per second. 


445 
S8 
4 
21 


Ik in this system the “second” be retained, then the 


Fa 
& 


ion, the author expresses the physical quantities in 
Jength, time and power, from a tableof which it is evident 
units will be aff by changing the unit of power, and 


of converting factors are given when the latter unit is 
as 746 watt or as 7°46 oh 


ected by 
5 = 4m c 6, when the units of tem 
a mit of matter t i choosing 
pressure us the crt 1°C.=10°C.G.8. 


4 


- Rucker e 
a beat cor at ib xpressed his opinion that temperature would be 
t-2 


dimensions y expressing it as energy, instead of making its 


as 8 ted in the 
| ni . Tnomrson thanked the — his prefix “‘ megisto”’ 


‘ multiply by 10°” Referring to the choice of air as the 

to be — 
, an es 

depended on the pressure to which it was subjected. : 


stated that the modification was not 


galvanometers with small differences in 


Jomprehensive, 


new unit of power and the horse-power (H.P.) found. 


CORRESPONDENCE. 


Vulennised v. Pure Rubber Insulation. | 
In a leaderette in your issue of the 7th inst., 


you 
quote some remarks made by Mr. Preece in the discus- 
sion on Mr. Edmunds’s 


paper on “A System of Elec- 
trical Distribution,” in which he asks for the reason 
why pure India-rubber insulation is being superseded 
by vulcanised India-rubber, and you yourselves express 

a desire to see his question answered. | 

With the hope therefore that it may throw some light 
on the subject, I propose laying before you one or two 
reasons which appear to me to account for this change. 

1. In the method of application vuleanised rubber 
has the advantage, as the pure rubber insulated wires 
are, I believed without exception, covered by lapping 
rubber tapes on spirally, so that the coating of rubber 
is not a solid homogeneous one, but offers many oppor- 
tunities for moisture to creep in. On the other hand, 
the vulcanised rubber is put on under ure ; and, 
after it has been cured, forms a solid and homogeneous 
covering, which enables this class of wire to be used 
without any fear of moisture destroying the insulation ; 
a most important advantage, as damp is such a frequent 
cause of trouble. 

2. With regard to the relative lasting properties of 
these insulators, I must beg to differ from the very 
decided oe given by you. The best Para rubber, 
when in the raw state, will certainly last a very long 
time in good condition under certain circumstances ; 
but it is a fact that this rubber is deteriorated by the 

which it undergoes in being made into sheets 
or strips suitable for covering wires; and that this 
rubber sheet or strip does not remain good, unless it is 
* from exposure to light and heat. 
he fact that the insulation of electric light wires 
always is exposed to a fair amount of heat is a most. 
important one, for the continued application of even 
moderate heat helps very much the decomposition to 
which the unc rabber is liable. Let facts speak for 
themselves. Some three years ago I fitted up a circuit, 
in part of which I used vulcanised rubber, and part 


pure rubber insulation. The two classes of wire were 


practically under the same conditions of current density, 
and after they had been in use for rather over two years, 
I had occasion to alter the position of some branches, 
so that I had an opportunity of examining the insula- 


tions. In those wires insulated with pure rubber, the 


rubber had begun to get tacky and soft, and it was most 
difficult to get the wires clean ; whilst in those insulated 
with vulcanised rubber, the rubber was firm and in good 
condition, and came away clean from the wire. 

On this point of durability, I would ask the question 
why, when it is found advisable to cure the rubber used 
for all other purposes, should an exception be made in 
the case of rubber used to insulate electric light wires. 

3. Another point in favour of the vulcanised rubber 
is, that the specific resistance of the rubber ig raised by 
the process of curing ; that is, that the specific resist- 
ance of a piece of uncured rubber, whether pure or 
ae is lower than that of the same piece after it 
has been cured in the presence of sulphur. 

Now the fact which you quote about the samples of 
pure rubber insulated wire in your possession, may at 
first sight appear to contradict the statements made 
above; but, so far as the published information enables 
one to judge, these wires have been under exceptionally — 
favourable conditions, as the rubber has not n ex- 

to light or to variations of temperature, being 

uried in the ground, and as they were taken up in 
1881, presumably not used for the transmission of heavy 
currents. In this matter of temperature, therefore, 
they have been under totally different circumstances 
from most electric light wires ; and this, it appears to 
me, accounts in all probability for the remarkable state 
of preservation of the rubber. But there is a further 
point to be considered: Did the rubber efficiently in- 
sulate the wires whilst in the ground? It does not 
follow that this was so, notwithstanding the good con- 


| 
used, but the author | 
remembered having used in conjunction with 
, AYBTON remem n conjun | 
* e throw due to the permanent current instead of | 
| 
Mr. Boys considered the damping would be modified by having | 
the condenser joined to the galvanometer terminals, and thought | 
the decrement should be decidedly different from that on pure | 
out one 0 he chie objec or | 
“ On Some Facts connected with the Systems of Scientific | 
Units of Measurement,” by Mr. T. W. Buaxesizy, M.A. The | 
considers that the C.G.S. and uadrant, volt, | 
In a properly Correlated system all the quantities considered | 
should be so connected by the equations representing the laws of | 
ensiveness W 
. The second is 
the gramme is derived from the centim 538 8 
deriv rom the centimetre by ass e 
— beg water to be unity; whilst the ES ie 
from the relation between the horse-power and the watt, or the 
acknowledged. 
general formulæ are given for converting magnitudes ex- 
pressed in practical, and C. G. S. and electro-magnetic measure, 

— 
— — du 

| 
of tem 6) with other units is considered 
1 which the union of the two electrical systems by choosing 
7 3 8 as the unit of time is recommended, the effect of which 
ochun poe unit of ity 545 farad, and that of resistance 
of gi store concluding, the author 21 the practice 
Siving specific names to particular units, for by 20 doing, sub- 
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dition of the rubber, unless by some art (apparently 
lost to this generation) the pure rubber covering had 
been made homogeneous and waterproof. 

In conclusion, unless I have already trespassed on 
your space too much, I would like to add a few remarks 
on the mentia docet question which has been 


raised. I do not think that the experience of tele- | 


graph engineers has been by any means overlooked, 
especially where full details of the conditions and 
results arrived at are given ; but it must be remembered 
that the conditions of working of a telegraph wire and 
an electric light wire are different, and that therefore 
it would not be safe to follow in all cases in the foot- 
steps of the telegraph engineer. For instance, in a 
leaderette in your Journal, when speaking about the 
the discussion on Mr. Crompton’s paper on the A.T. v. 
B.T. systems, you state that India-rubber has been tried 
and has failed under the conditions nt in under- 
ground telegraph conductors ; and it is well known 
that the Post Office use gutta-percha covered wires for 
this purpose, but is it on that account to be assumed 
— 18 is better than rubber for electric light 
wor 

Again, Mr. Preece says that, as the result of 30 years 
experience, the Post Office always specifies pure India- 
rubber for aerial cables. It may be that, under these 
circumstances, it has answered 1 though if it 
is supported on insulators this does not necessarily 
prove that the insulation of the cable itself is good; 
and I should be to hear that the rubber has 
remained fresh and good, if a current density at all 


equal to that employed in electric light wires has been 
The fact that a wire which has answered for tele“ 


graphic purposes is not used for electric lighting, does 
not show that past experience has been neglected ; but 
rather points to the fact that the difference in the con- 
ditions has been recognised, and that the electric light 
engineer has preferred to look out for something better 
suited to his requirements. In this he has had the 
benefit of the experience of India-rubber manufac- 
turers, an experience which extends over more than 30 
years, and is certainly, in a question of this kind, of at 
least equal importance to that of anybody else; and 
this experience decidedly points to the employment of 
vulcanised rubber, as it will be difficult to find any 
class of manufactured rubber goods where the rubber is 
not vulcanised. 

| Stuart A. Russell. 


Electrical Engineering Symbols. 


It certainly would be of great advantage to practical 
men if electricians could be persuaded to adopt a 
uniform code of symbols, for really it requires a great 
waste of “electrical energy” to take in and overcome 
all the hieroglyphies that one sees appearing in 
print from time to time as “electrical engineering 
symbols.” The symbols proposed by Prof. Jamieson 
are, I consider, most practical. However, there are a 
few suggestions I pro 
list) is used for number of turns, then clearly a x n 
would be ampére turns, and no second symbol is re- 
- quired, Again, in Kapp’s formule I would suggest 


XN 
K. = R. R. T R. 


„Ampéres xc turns of wire on magnets 
~ magnetic res. (of magnets + air space + armature.) 


Carrington Smythe. 


= Kapp lines = 


December 12th, 1888. 


I quite agree with the proposal made by Profegsor 
Jamieson, that electricians ought to agree to use one 
uniform set of symbols for all our more common elec- 
trical terms and quantities. 


if any of your correspondents can throw out any sug. 


For instance, take a quantity of molten iron, and place 


to make, viz. :—If x (as in 


The importance of this has been very much impreggeg 
upon me by the fact that I have recently had to conga 
Thompson on “ Dynamo-Electric Machinery,” 

“ Electrical Transmission,” and other authors, | 
found the extreme diversity of symbols which denote 
the same thing to be (to put it mildly) most per. 
— 4. Not only that, but one author uses the same 
etter in several different senses in one of his works, 

How would, say, chemistry get along, if every man . 

had his own system of notation ? | 


| T. Crichton Fultes, 
December 18th, 1888. ” 


The Comparison of Thermo and Magnetic Lines, 


I have been trying to demonstrate that heat and 
netic lines act upon molecules in the same direction, 
and, with the evidences of the ordinary magnetic, eles. 
tric, and thermo effects, I think I shall succeed, But 


gestions, from their knowledge or experience, it may, 
perhaps, prevent me going over a lot of unnecessary 
ground. 
I am distinctly told that magnetic lines run longits : 
dinally in an electro-magnetic core, and that the crys.’ 
tallisation in ordinary iron castings is normal to the 
surfaces of cooling ; so that from the former we may 
safely say that magnetic lines act at right angles to an 
electric current, and vice versa ; and, from the latter, 
that heat lines, passing from a hot to a colder body, 
govern the direction the crystals will take up, and its. 
rapidity the size of the crystals and their cohesion, 


it in a cylindrical mould whose conductivity is. nil ex: 
cept at the ends, at which points good conductors of 
heat are placed, the crystals of the iron will be fo 
to be arranged longitudinally, in the direction of ihe 
coolers, and from the interior where the heat war 
longest getting away, to the exterior where it we. 
quickest, so the size (inversely as the rate of cooling) 
of the crystals. If the cylinder mould be placed ves. 
tically, and resting upon a good conductor, and the other 
conductor be plunged in above, and under hydraulig 
pressure, we have a more lisation. . 
In the case of experiments with sulphur, I have 
already obtained remarkable results from various rates 
and directions of cooling. From an experiment where 
the temperature was allowed to fall from the m 
point to normal temperatures, extending over a 
of a month, I obtained crystals which would n0k 
actually, hold together when unsupported ; by reversing 
the operation, and by a very complete arrangement for 
regular and quick cooling, a substance is produced # 
hard as concrete, but the poor conducting properties of 
— prevents the operation being done upon a lage. 


e. | 
Reverting back to the iron—if, under the influene 
of magnetic lines it arranges its crystals longitadinally, 
and heat effects the same result, what is the difference? 
In the case of magnetism, it may only be a strain, 
degree of what is produced by heat. 
Wo have some light when considering an iron or othe 
metal wire carrying an electric current: if the wire 
heated to bright redness by the current, and that sud- 
denly stopped, and at the same time disconnected fr08 
any good heat conductors with which it may be in en. 
tact, and this alternate heating and cooling be re 
a few times, the iron becomes rotten; its 
condition has become quite altered. . | 
With these facts, may we not conclude that heat line. 
well as by cutting magnetic lines : ee 
Use, say, an ordi coil, as employed in the inv® 
tigations on the B.A. units (but without nnen 
heat conductors beyond the wire), and rotate so that ™ 
coils cut heat lines passing from a hot to a cooler 
the heat in the one and the cooling properties in 
other being maintained; air convection, too, n 
considered. | | 
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